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PREFACE. 



The preparation of estimates for tenders for Public Works 
is one of the most important duties of the Engineer; in- 
Tdlving great responsibility and anxiety, which sometimes 
have to be endured for years after the tenders have been 
pot in, or until the works ai'e completed, and the Chief 
Engineer's " final certificate" obtained. There is no duty 
in which professional reputation is more directly con- 
cerned or more keenly affected, for if, at an Engineer's 
Tecommendation, too high a tender has been offered, he 
may lie open to the reproach of having caused the loss 
of a profitable undertaking ; if too low, he is liable to the 
still more dangerous odium of causing his clients to lose 
large sums of money; there are, indeed, very few duties 
which require greater consideration of almost innumer- 
able subjects and conditions, varying with localities and 
circumstances, all of which affect labour and materials. 

These considerations have induced the writer to pre- 
pare the following pages for the use of both Engineer and 
Contractor. Even in tbe hands of those having some 
experience, it is hoped they may often serve to call 
attention to matters which in the haste of estimating 
might otherwise be forgotten. If there could be any 
doubt as to the accuracy of the above observations, it 
would clearly be removed by the simple fact of the 



immense differences which occur almost daily between* 
tenders put in for the same works, even by men of well«J 
known experience; this often occurs in a very simplel 
manner, and merely by losing sight momentarily of some 
minor conditions which repeat themselves throughout a 
line of works, or perhaps some single circumstance bearing _ 
heavily on some important construction : an examination ■ 
of the following pages will explain how this may occur. 1 

There must, however, always be one important in- 
gredient in these matters, and this will be the value of 
labour, not only as regards cost or wages, and the con- 
sideration obtained in the shape of work, but also the 
amount of labour to be readily obtained, or the cost of 
importing labour, and then, sometimes, that of retaining 
it after importation. TJie first case will, of course, 
cheapen work, whilst either of the latter will enhance its 
value ; this, on extensive works, becomes of primary im- J 
portance, and requires to be very closely examined intol 
before it is possible to shape a reliable estimate ; carefal 
local inquiries, made by some means or other, cau alone 
yield satisfaction on this point, and enable us to add or 
deduct Irom an ordinary schedule. 

On heavy engineering works, the Contractor's plant 
will always be a matter of great importance, to himself 
at least, and it is one which might always be considered 
with advantage to all parties ; a second part to the work 
has therefore been added, bearing entirely on this subject, 
and which the Publishers have very liberally added, 
although not contemplated when notice of the work was 
first issued. On the subject of discount see the Preface 
to the Second Part. 
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a for eartliworlta, pp. 1—3. Well-Bmltiiig, 4. Puildle, B. Ditching, bal- 
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14. Random rabble in mortar, 14. Solid block 

in conne, 15. Blook in ooureo backed with rubble, 15. Labour OD ditto, 15. 

Notes on ditto, 15. Stone coping, 16. Stone in blocks, 14. Ditto in cement, 

17. Labour only on maaonry, 17, 18. Running in zinc and lead, Ac, IB. 

I -I^oggles, 19. Lsttini; in gate hooks, &c., IS. Steps and ailla, curbs and 

I ohannel atones, 20. Sink stones, 21. Laboar and materials, 21. Estimates 

I for culverts and sewere, 21—24. Quantities of brickwork and eicavation for 

culverts, per yard and per mile, 24, 25. Flag-paving, 25. Slate slabs, from 

I inch to 2 inches, 26, 27. 
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Ditto on block in coarse. 32. Common rubble, S2. Block in course in arohes, 
33. Centring, 34. Average prices, 34. 
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Labour on brick- 
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Planks and boards. 44, Timber filed, but not framed, 46 — 47. Common 
bonrding.47. Superior boarding, 48. Curved work, 49, 60 ; ditto, deal, SI, 62 ; 
ditto, vrninscnt, 53, 54. Oak Rllets. 55, 66. Elm fillets, 56, ao. Deal 
floors. 57, 58. Oak floors, 59. Wainscot and deal fillets, SO, 61. Gntes, 
doors, flaps, S2— tiS. Labour on deal, 65. Battening to wails, OS. Deal 
mmbs and soffits, 67. Dado moDldings, OS. Sash frames, 69. Soslies. 70. 
Sound boarding, 70. Weather boarding, TO. Btaircaees, 71, 72. Deal 
partition^ 73. String boards, 74. Handrails, newels, balusters, 75. 



ditto, 77. Wrought iron rolled girders, 7 



76. Sheet iron, 70. Shoes, Btrapa, &□., 76. 
t best Staffordahire liar iron, &Dd labour on 
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B, 79. Table of weight of cast iron pipes, 80, 81. 
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'oat of cast iron pipes, 83. Cast iron coluinna, pipes, framing. JtC, B3. Cisterns 
and troughB, S3. Furnace frouts, 83. Cast iron gutter pipes, &c., Sj. Copper 
work, Si. 
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retul, 87. Msteiuls, 87. 


TABLE X. 


. Nails, 87. Tools, 


unten' work : painting with i 
and ptcb, 68. Falnling in 


inti-corroBion paint, lar and ■ 
common coloura, 88, SB. 


ochre, Spanish brown 


iBLE XI.— Glaas, BO. 


TABLE XII. 





PlaetererB' work, rendering, tc. ; rough casting, &c., 01. Stucco imitntion of 
stone, 91. Lath and plaster, 92. Whitewashing and colouring, S2. Ma- 
terials, 93. 

TABLE Xin. 

Plumber's work; pumps, 9 i. Artesian pumping apparatus, 9S. Detnils of pump 
material?, 96. Cast iron flange pipes, Ac, 87 — 89. Square-waj stopcocks, 
99—101, Valves, 102, 106, Stand pipes, hydrants, firo cocks, water posts, 
pump cases, 102. Copper-rivetted leather hose, canvass ditto. India-rubber 
canvass ditto, 103, lOi. Fire eogines, 1D4, lOS. Bepaire to brass pumps, 105. 
Piling plumber's work, 106. washers, &c^ 107. Copper work in lightning 
conductors, 107, 108. Leadwork and pipes, 108. Ziucwork, 109. Materials, 
lOB, 110. 
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Specification of permanent way ; Vignolea' pattern rail, IIB— 120, 

Specification of permanent way : double-headed rails, 120 — 126. Crossings, 

126—128, Switches, &c,, 128—130. 
Specification of railway telegraph materials, 130 — 142. 
General specification for railway works and maintenance, providing plant and 

rolling stock, and working the line for a given period, 143 — 178. 
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TABLE I. 

Prices for Earthworks, Excavators^ Work, Wells and Artesian 
Boringa, Puddle Walla, Fencing, Forming for Permaiwni 
Way, Metalling, Pipe Draina, Foundations, Cofferdams, 
Macadamized and Paved Roads, Flag and Riibble 
DraiTia, Bail Fencing and Gates, Greosoted Timber, 
Reservoirs and Filter Beds, Land Drainage. 



1 . Excavating, filling barrows, 
wheeling and depoeitiDg, &c., as 
per figs. 1 and la, or in trenches 
not exceeding 6 feet deep, and 
earth to be cast up 

per cubic yard 

2. Excavating from tauks A, fill- 
ing, wheeling, and depositing 
in embankment B, &c., as per 
figs. 2 and 2a ; average height 
y feet per cubic yard 

S. Wheeling, not exceeding 25 

yards horizontal barrow ruii8,in- 

cluding use of wheeling planks 

add per cubic yard 

For every additional 25 yards 

add per cubic yard 
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Tabli I. — coxHttited. 

Prices for Earthivorks, Mxoa- 
vator'a Work, £c. 

E&RTHVORKS. 

4. Excavating, Sec,, in road diver- 
sions, carting and depositing, 
lead not exceeding 230 yards 
per cubic yard 
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6. Excavating for stream diver- 
sions, not exceeding 3 feet in 
depth, where the ground is wet, 
and running to spoil 

per cubic yard 

6. Ditto, for every foot extra in 
depth, add per cubic yard 

7. Excavation in road approaches 
and carting to embankment 

per cubic yard 
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Table I. — continued. 

Prices for Earthworka,- Exca- 
vators' Work, &c 

Earthwoeks. 

Excavating for road approachee 
in embankment, per cubic yard 

8. Excavatingincuttingsand tip- 
ping into embanlcments, &g., 
lead not exceeding ^ mile, or run 
to spoil on short lead if land has 
to be obtained for spoil bank, as 
in fig- 3 per cubic yard 

9. If lifted beyond 15 feet, and 
run to spoil, for every additional 
5-ft.lift, &c,...add per cubic yd. 

10. Excavatinginfoundationsand 
carting to embankment, in- 
cluding shoring if necessary, as 
for road bridges, or piers of 
viaducts (dry), not exceeding 
6 feet deep per cubic yard 

11. Ditto, ditto, not exceeding 12 
feet deep per cubic yard 

12. Ditto, ditto, not exceeding 18 
feet deep per cubic yard 

For Items 1 to 9, in case of canat 
or other works, where any con- 
siderable quantities of water, 
may have to be drained off, or 
pumped ...add jwr cubic yard 

For Items 10 to 12, ditto, ditto, 

ditto, exclasiveof any cofferdam 

work, add per cubic yard from 

to 

13. For carting away in any of 
the above items, including fill- 
ing and depositing, not exceed- 
ing 220 yards. ..per cubic yard 

Add for every additional furloug 
per cubic yard 
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Tablr I. — continued , 
Prices for Eaiihworka, Excavators' Work, do. 
Wbll-sinking. 

14. Sinking wells, 4' 6" in diameter in the clear, through «. rf. 
sand, clay, gravel, including shoring and keeping out 
water, and labour only of dry rubble walling 16 inches 
thick, or dry brick work 9 inches thick, any depth not 
exceeding 20 feet per foot in depth 3 6 

15. Ditto, from 20 to 30 feet depth ... ditto 4 4 

16. Ditto, from 30 to 40 ditto ... ditto 5 6 

17. Ditto, from 40 to 50 ditto ... ditto 6 10 

18. Ditto, from 50 to 60 ditto ... ditto 8 4 

19. Sinking wells through hard marls, or earth mixed with boul- 
ders, for any item from 14 to 18, multiply the above prices by 
1| ; through rock, not requiring blasting, at from 2 to 2^, the 
above priceB, according to walling required. 

20. Through rock requiring blasting, at four times the above 

In this description of work, no two cases will be ex- 
actly alike; the cost will vary with the quantities of 
water tapped in sinking, with the sound or slippy nature 
of the materials sunk through, and with their hardness, 
or the comparative facility with which tliey are pierced. 
Some of the sandstones and the chalks are less trouble- 
some than some of the tertiary formations, if in the latter 
we happen to meet with beds of large coarse gravel, or 
clay and silt. 

The average cost of borings in tertiary strata, the 
diameter of the bore being about 10 inches, may be 
taken at — *. d. 

5 per foot up to 100 feet deep. 
8 „ 200 

(14 „ 300 

400 

To the above will have to be added, when the nature 
of the boring requires it, the cost of cast-iron piping, 
about 8 in. diameter and 7 in. thick, with turned joints 
and screw fitted, and which may come to about 10*. 6flf. 
per yard lineal ; and the cost will not be any less for the 
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Table I. — continned. 
Trices for Earthworks, Excavators' Work, &a. 
Well- SINK IS g — P u dd lin q . 
smaller diameter of pipe, on account of the increased 
depth. Perforated copper pipes, weighing 7 lbs. to the 
foot, have been inserted in deep chalk borings, at 12a. 
per foot lineal. 

The cost, including all contingencies, of a 6-inch 
bore at the bottom of a well, 185 feet deep, at Liver- 
pool, was — 

£ B. 

Jot the 



1st 20 yards . . 


. 3 10 per yard 


Snd „ 


.80,, 


Srd 


. S 10 „ 


4th 


.40,, 


6th 


■ 4 10 „ 



chalk, 1000 feet deep, may cost from 
2000^. to 3000^., aU included. 

The well sunk at Messrs. Eeid and Co.'s brewery, 
through 83 yards of tertiary and chalk formations, cost 
7454/., or a little more than 86A per yard; this includes 
cost for 48 feet of cast-iron cylinder 5 feet 3" X 3 feet 2", 
which was sunk down to the depth of 135 feet, or within 
l^foot of the chalk flints. From the depth of 178 down 
to 202 feet, the well is 16^ feet in diameter; it includes 
also about 110 lineal yards of headings, (i feet X 5 feet, 
driven at various depths, and also a shaft of 7 feet 
diameter sunk 22 feet lower than the 202 above men- 
tioned. 

*. d. 

21. Forming puddle-walls at the back of masonry and 
brickwork, labour and water only per cubic yard 10 

22. Ditto, ditto, for reservoirs, labour and water ouly 

per cubic yard 1 3 

23. Superior stiff clay for puddling, free from Band, stone, 
weed, and In all respects clear of all extraiioua matter, 
delivered on the work at per cubic yard, from 2 
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Table I. — continued. 
PncesfoT Earthworku, Excavators' Wm-k, &c. 
Ditching, Ballsting, Metalling, Drain-pipes, &c. 
21. Ditcliing und forming, for railways, roads, canals, s. 

&c per lineal yard 

25. Qiucking for ditto, ditto, 12 youog healthy plants 

per lineal yard 

afi. Trimming and soiHng per super yard 

27. Ballasting, labour only per cubic yard 1 

2S. Forming permanent way, including ballasting, single 
line per lineal yard 6 

29. Forming permanent way, including ballaBting, double 
line per lineal yard 10 

30. Forming permanent way, single line „ „ 1 

31. Ditto double line „ „ 1 

32. Metalling 18 inches thick, and forming ground for 
same per super yard 3 

i33. Metalling 13 inches thick, and forming ground for 
same per super yard 2 

34. Metalling, 9 inches thick, and forming ground for 
same per super yard 1 

35. Drain pipes, glazed stoue ware, 18 inches diameter, 
surface of pipes laid 2 feet below surface of ground 

per lineal yard 14 

36. Ditto, 1 5 inches diameter, surface of pipes laid 2 feet 
below surface of ground per lineal yard 9 

37. Ditto, 1 2 inches diameter, surface of pipes laid 2 feet 
below surface of ground per lineal yard 6 

38. Ditto, 9 inches diameter, surface of pipes laid 2 i'eet 
below surface of ground per lineal yard ' 4 

39. Ditto, 6 inches diameter, surface of pipes laid 2 feet 
below surface of ground per lineal yard 2 

40. Bends and elbows to glazed stoneware drain pipes, 

18 inches each 1 1 

41. Ditto ditto ditto 15 inches „ 7 

42. Ditto ditto ditto 13 „ „ 5 

43. Ditto ditto ditto 9 „ „ 3 

44. Ditto ditto ditto 6 „ „ 2 



^^^^^V ESTIHATE AND PKICE 7 ^H 


^^^^^1^ Tablr — conlinueii. ^H 


^V PWces /or Earthworks, Excavators' Wo^'k, &c. ^^| 


^H Landinqs in Foundations, &c. ^^| 


^H Self-faeed or roughly scabbled joints squared throughout, brought ^H 


^H to a parallel thickoess, laid in cement : — ^^| 


^H 45. 4 inches thick, and not ex- 


A* 


B. 


c. 


■ 


^H needing 3 yards super area 


t. d. 


1. d. 


(. d. 


■ 


^H per super yard 


19 6 


14 3 


12 9 


12 9 ^M 


^H 46. 5 inches, ditto, ditto „ 


23 3 


10 6 


15 


19 6 ^M 


^H 47. 6 inches, ditto, ditto „ 


27 9 


20 




u ^M 


^H 48. 7 inches, ditto, ditto „ 


30 


24 




28 6 ^M 


^H 49. 4 inches thick, exceeding 3 








^H 


^^1 yards Buper area and uotexceed- 








^H 


^^H ing 5 yards per super yard 


24 9 


18 3 


16 3 


16 3 ^1 


^m 50. 5 inches ditto, ditto 


28 9 


20 3 


18 3 


19 6 ^M 


^H 51. 6 inches ditto, ditto „ 


33 


24 




24 ^H 


^B 52. 7 inches ditto, ditto 


85 3 


28 6 




28 6 ^M 


^H 53. Joggle joints run in cement 








■ 


^H add per foot run 


1 6 


16 


1 3 


1 ■ 


^^B 54, a Concrete, six parts of gravel (gravel excavated on £ s. d. ^^H 


^H the works] and one part of lime per cubic yard 5 8 ^H 


^H 55. Ditto, ditto, if the gravel has to be purchased in ^H 


^H the neighbourhood per cubic yard 7 9 ^H 


^H 56. Ditto, ditto, if the gravel has to be purchased and ^H 


^^1 brought from a distance per cubic yard 10 H ^^| 


^H 57. £ Cement concrete, per cubic yard from %s. U. to 14< (J ^H 


^B 5S. Cement concrete blocks per cubic yard 9 (1 ^H 


^^1 Cofferdams, Constructing, Maintaining, and Itemoving. ^^M 


^B 59. Fifteen feet deep from bed per foot run 3 10 U ^M 


^H 60. Eighteen ditto, ditto 3 ^H 


^H 61. Twenty ditto, ditto 3 11 ^M 


^H 62. Twenty-two ditto, ditto 4 4 ^H 


^H 63. Twenty-four ditto, ditto 5 1 ^H 


^m 64. Twenty-ms ditto, ditto 6 4 ^M 


^m 65. Twenty-eight ditto, ditto „ 7 IS ^M 


^H 66. Thirty ditto, ditto 10 6 ^M 


^H a As regards the price of concrete, with gravel ex- ^M 


^H cavated on the works, it is always very important ^H 


^H * A, granite ; B, hud limestone, or bant fine sanikUine ; C, ahte ; D, suitable ^H 


^^M iaati itone, or Btone of mTsrior Talne trom tba Dsighbourliood, though adapted for ^^M 


^m laodiDgi. ^m 
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Table I, — cotilhiiied. ^^H 

Prices for EaHhworks, Excavators Work, t&c 

Road-making, PavisCj &c. 
for a contractor to ascertain the description of 
gravel be will find ; it may be so coarse that 
every stone will have to be broken and sand 
added, which will add considerably to the ex- 
penses of Item 54, or the gravel may all require 
screening, which also will be an additional 
expense ; where concrete is to be used in large 
quantities, as in docks, lined reservoirs, heavy 
viaducts, &c., it is necessary to obtain as much 
information as possible, on the subject of the 
gravel to be obtained, if the estimate is to be 
trusted. 
6 An regards Item 57, the above observations are 
equally important, and much also depends on any 
particular specification as to the nature of the 
cement to be used, 
07. Macadamized road, 6 inches thick, stones to pass *. d, 
through a. ring of 1 J inch in diameter, including^ spread- 
ing and levelling per super yard 9 

68. &itto, 4 inches thick, ditto, ditto, ditto „ 6 

69. Ditto, a inches thick, ditto, ditto, ditto „ n 4^ 

70. Spreading broken stone or gravel in repairs of roads, 

and levelling the same , per cubic yard 7 

71. Breaking stone for road makitig, to pass through a 
ringof IJ- inch in diameter, labour only per cubic yard 2 

72. Ditto, ditto, labour and materials „ 4 

73. Picking up old roads, for metalliiTg or macadamizing, 

about 2 inches thick per square yard Of 

74. Concrete foundations for paving, including spreading 

and levelling per cubic yard 6 3 

75. Paving with Alierdeen pitchers, or other granite of 
equal quality, squared on lace, and of parallel joints for 
at least one halt' of the depth, laid in courses 4 to 5 
inches wide, 6 inches deep, including forming the 
ground per super yard 9 

76. Taking up and relaying ditto „ 9 

77. Paving as above, with granite pitchers, as above, 7 
inches deep per super yard 10 6 
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Table I. — continued. 
Prices for Earthwm^ks, Excavators' Work, &c. 

RoAD-MAKING, PaVING, FlAG AND RuBBLE DeAINS. 

8. d. 

78. Taking up and relaying ditto per super yard 10 

79. Paving with granite pitchers, as above, 3 inches wide 

and 5 inches deep per super yard 10 

80. Paving with limestone pitchers, squared on face, and 
of parallel joints for at least half the depth, laid in 
courses from 4 to 5 inches wide, 6 inches deep, includ- 
ing forming the ground per super yard 4 9 

81. Taking up and relapng ditto „ 9 

83. Paving with limestone pitchers, squared on face and 

of parallel joint for at least one-half the depth, laid in 
courses from 4 to 5 inches wide, 7 inches deep 

per square yard 5 6 

83. Taking up and relaying ditto, ditto „ 10 

84. Paving with limestone pitchers, as above, 9 inches 

deep per square yard 10 

85. Paving with hard round pebbles, not less than 3^ 
inches diameter, and selected of uniform size, and 
bedded endways per super yard 1 4 

86. Taking up and relaying ditto, ditto „ 7 

87. Add to any of the above, if grouted with hot lime 

per square yard 2 

88. To any of the above laid in mortar and grouted, 

add per super yard 9 

Fig. 4. 

89. Flag and rubble drains, 2 feet by ,ii^^ 
2 feet 6 inches opening, with 2 inch |Sp$S 

flags (fig. 4), per yard lineal iS 'f ^ ^^ ^ 



90. Ditto, ditto, 3 feet by 3 feet 
9 inches opening, with 2^ inch 
flags (fig. 5) per yard lineal 



Fig. 5. 



>^ 
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31 6 
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Table I, — conlmued. 
Prices for Eartkiuorka, Excavators' Work, <&c. 
Sundries — Fencing and Gates. 
Fig. 5. 



!1. Fliig and rubble drains, 4 feet 
by 6 I'eet opening, with 3 inch 
flags (tig. 6) per yard lineal, 



92. Pici;ed pebbles, not less than 3 inclies id diametei, 
selected of unilbrm size, bard, and sound per ton 4 

93. Limestone pitchers, 3 inches on the face, parallel 
joints not less than half the depthj and 5 inches deep 

per ton 19 

94. Ditto, not exceeding 5 inches on the face, parallel 
joints for at least half the depth, 6 inches deep, per ton 13 

95. Ditto, ditto, ditto, 7 inches deep „ 12 

96. Sand, road or river, free from loam. ..per cubic yard 3 

97. Ditto, selected, sharp and clean, washed for cement 
work per cubic yard 4 

98. GravL'l, clean but unscreened, fit for ballasting or 
metalling per cubic yard 3 

99. Ditto, screened to any size required „ 4 

100. Ditto, quite free from loam and fit for concrete 

per cubic yard 3 

101. Quarry or paving tiles, 9 inches per 100 10 

102. Carting 1000 of bricks per mile 3 

103. Three-rail post and rail fence per lineal yard 1 

104. Four-rail, ditto, ditto „ 1 

105. Arris-rail fence to approaches, wrought and painted 

per lineal yard 6 

106. Ditto, oak ditto „ 7 

107. Public-road gates, wrought and painted, including 

all iron-work, fixed complete each HO 

108. Occupation -road gates, wrought and painted, in- 
cluding all iron-work, fixed complete each 60 

109. Foot-path gates, wrought and painted, fixed all 
complete each 30 

110. Inclination and parish boundary posts, painted, 
fixed complete each 7 



ESTIMATE AND PRICE BOOK. 11 

Table I. — continued. 
Prices for Earthworks, Eaxavators' Work, &c. 

COVEEED BeSEBYOIBS ANb FiLTEBINO BeDS. 

111. Mile posts and ^-mile posts^ painted^ fixed com- a. d. 
plete . . . , each 5 

112. Creosoted planking in foundations, 4 inches thick 

per super foot 1 3 

113. Creosoting timber, 10 lbs. per cubic foot 

per cubic foot 1 

Cost of covered reservoirs and of filtering beds, exclusive of 
land; the cost of covered reservoirs with brick arches and 
brick piers and cross walls, may be taken at from 1/. 15^. to 
%L 10«. per thousand gallons of capacity. 

The cost of filtering beds will vary from \L to \l. 10*. per square 
yard, according to the cost price of sand, shells, and of the 
perforated tubular pipes laid under the filtering material. 
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TAHLK II. 



/or Masonry, Rubble {cou/rsed <md v^noouraed), Blookin- 
eouTK, Coning, Labour on Stane Dressing, ikepa, SiUs, 
Curba, Ralchigout and J'olntvng, CulvertH ana Sewers, 
Briekviork in ditto per yard and j>er mile, B-riekwork 
and Mason/ry Condutta mid Oant Iron IHws, Weight u/iul 
laf/vng and jointing Oant Iron PipcH, Dtsoharge of ditto, 
Engine Power, Co'Vered Renervo-irs and Filtervng-bedn, 
Land-drainage, Flaggiiuj and Paving, Ulate. 

£ «. d. 

.. Rabble maionrv in blue lia* mnrUr, built in 

couraeo, with iuRicinnt throiij^b beuding bond HtnnoH, 

nut Imh thnn I foot lonij, no onano to bu 1l-m Umn 

3 inclies deep (fi<j 7) per cubiu yard 

Pig 7. 



2. Kubble tnasflnryiu blue lioa mortar, built in bori- 
zontsl couniuN, Ktoiiti averinr'ui^ 1^ foot « 12 inches 
» 9 incbes deep, or four courites moiiBiiring not Iww 
than 3 ftet deep, with suilicient tbrou^^b buiuliu^ 
bond Etonea not lees than £ feet lon^; (fii;. K) 

pur «ubio yard 

Fig. H. 
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Tablb II. — Cmtinued. 
Prices for MaBOnry. 

3, Rubble masonry in blue lias mortar, built in hori- £ s. <i. 
zontel courses, and joints vertical and hammered 
square at least 3 inches from the face, with tbrougK 
bond stones, not more than 18 inches apart verti- 
cally, nor more than 4 feet apart horizontally 
fig. 9) per cubic yard OHO 
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O^^i^-zirXina: 



\em&: 1 



rr 



4. Rubble masonry, in l)litL> liiis iiiiiiliLL', lunli. in hori- 
zontal courses, Btonee averaging 1^ foot x 13 inches 
X 9 inches deep, joints vertical and hammered square 
at leastfi inches from the face, with sufficient through 
heading bond stones not less than 2 ieet 6 inches 
long, nor more than 3 — 6 feet apart in every course, 
the whole breaking joints not less than 3 inches 
(%. 10) " ■ ■ 



Fig 10 


'M 


.'T 1*^1 


1"^' 
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l^\ 1 


1t 


r," 


!- [ ! I 


, f 
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J_L 1 


1 I 



5. Random rubble masonry in blue lias mortar 
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Prices for Masonry, &c. 

6. Solid block-in-course masonry, in blue lias mortar, 
left quarryfaced, stones not less than 8 inches thick, 
and not less than 18 inches « 12 inches on the bed, 
laid alternately, header and stretcher, one-fourth the 
length of each course to consist of through stones 
not less than 30 inches in length from the lace, laid 
nearly eqnidiatnnt, and so as to bond thoroughly 
into the work, beds and joints bammer-dreased true 
and square throughout, in work 3 feet thick and 
under, through stones to reach from face to face 

per cubic yard 

7. Solid block-in-course masonry, in blue lias mortar, 
left qnarry faced, with margin drafts 1 inch broad, in 
other respects same as last item per cubic yard 

8. Solid block-in-course in arches, 2 feet deep and 
undo', in blue lias mortar, with radiated joints, 
margin drafts 1 inch broad, and quarry faced 

per cubic yard 
fl. Block-in-course in blue liaa 
mortar, backed with rubble, 
Btone left quarry faced, block- 
in-course face being as in Item 
No. 6, and rubble of flat bed- 
ded Btone, carefully built and 
filled in solid, brought to a 
level surface with every course 
of the face work, and well 
bonded into it, and every 
course of robble well grouted 

per cubic yard 

10. For Items 7, 8, and 9, with face rough punched 
and no margin drafts add per super yard 

11. Ditto, ditto, ditto, with face tine punched and 
inch-wide margin drafts add per super yard 

12. Ditto, ditto, ditto, with chiselled face 

add per super yard 

13. Note, — For soft stones, one-fourth of prices set 
down for Items 10, 11, and 12, may be deducted, and 
for the hardest descriptions, one-third may be added. 

14. For Items 2, 4, 6, 7, 8, and 9, for Portland cement, 

one part of cement and two of sand, add per cub. yd. 3 6 



Fig. 1-2. 




8 
12 6 
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Table II. — cofdinued, 

Prices for Alaaonry, &c. 

15. Ditto, ditto, if in Roman cement... add per cubic yard 

16. Ditto, ditto, ditto, if in Scott's hydraulic cement pre- 
pared from blue lias add per cubic yard 

Stone coping, set in cement, six inches deep at the 
apex, and in length not less than three feet : — 

17. Fig. 13.— Three feet widc.per foot run 



9. d, 
2 6 

2 



18. „ Two ft. 6 in. wide 

19. „ Two feet wide 

20. „ One ft. 6 in. wide 

21. Fig. 14.— Three feet wide 

22. „ Two ft. 6 in. wide 

23. „ Two feet wide 

24. „ One ft. 6 in. wide 

25. Fig:. 15. — Three feet wide 



26. 
27. 

28. 
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9> 
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i> 


i> 


f> 


i> 
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>9 



Fig. 18. 



Fig, 14. 




Fig, 15. 



Two ft. 6 in. wide 
Two feet wide 
One ft. 6 in. wide 

Coping set in cement, 9 inches deep at the apex, in 
length not less than 4 feet. 

29. Fig. 16. — ^Three feet widc.per ft. run «. ^ 

30. „ Two ft. 6 in. wide ^'^' ^^' 

31. „ Two feet wide... 

32. „ One ft. 6 in. deep 

33. Fig. 17.— Three feet wide... 

33. „ Two ft. 6 in. wdie 

34. „ Two feet wide ... 

35. „ One ft. 6 in. wide 

36. Fig. 18.— Three feet wide... 

37. „ Two ft. 6 in. wide 

38. „ Two feet wide ... 

39. ,, One ft. 6 in. wide 







Fig, 17. 



Fig, 18. 




40. Stone in blocks, joints, and 
beds, fit for setting, per cubic ft. 

41. Do., exceeding 20 ft. cubical 
contents add per cubic foot 

42. Stone in blocks, as per Item 
40, set in blue lias mortar, in- 
cluding hoisting and scaffold- 
ing per cubic foot 



A. 
t. d. 


B. 
t. d. 


C. 

t. d. 


2 2 


1 8 


1 2 


4 


4 


4 


2 6 


2 


1 6 



6 


7 


5 


8 


4 


6 


3 


6 


5 


10 


5 





4 





3 





4 


10 


4 


2 


3 


4 


2 


7 


8 


6 


7 


3 


6 





4 


8 


7 


6 


6 


6 


5 


3 


3 


9 


6 


3 


5 


1 


4 


5 


3 


2 


D. 


(. 


d. 



11 



4 



1 3 
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Table II. — continued. 



Prices for Masowy, (&c, 

43. If set in Portland cement, one 
part cement, and two parts 
Gaud , per cab ic Foot 

44. If set in Roman cement, half 
cement, half eand.per cubic foot 

45. If set in Scott's hydraulic 
cement, one part cemeat and 
two parts sand, per cubic foot 

Labour only — per super foot. 

46. Roughpiekedjorscalibledface, 
with one inch margin drafts... 

47. Ditto, ditto, ditto, curved ... 

48. Neatly picked or scabbled 
faee, including margin drafts 

49. Ditto, ditto, carved 

50. Fine punched face, or neatly 
axed on face, including margin 
drafts 

51. Ditto, ditto, curved 

bi. Chiselled face or granite 

neatly axed 

58. Ditto, ditto, curved 

54. Tooled face, or finely axed on 
granite 

55. Ditto, ditto, curved 

56. RuLbed face 

57. Ditto curved 

58. Sunk work, neatly picked or 
scabbled 

59. Ditto, ditto, curved 

60. Sunk work, finely punched 

61. Ditto, ditto, curved 

62. Sunk work, chiselled 

63. Ditto, ditto, curved 



A. 
I. d- 
8 J 

2 7 
2 6 


B. 
.. d. 

i 1 
i I 

2 


c. 

.. d. 
1 7 

1 7 
1 6 


D. 

«. rf, 
1 4 

1 i 
1 3 



5 
8 






4 
6 


3 
fy 5 


8 

1 






6 
9 


5 
8 


11 

1 5 




1 


8 



7 
11 


11 

1 5 




1 


8 



7 
11 


1 2 
1 7 
1 5 
1 8 




1 
1 
1 


10 


3 


8 

1 (1 
8 
11 


1 
1 4 
1 6 
1 10 

1 7 

2 




1 
1 
1 
I 
1 


9 

1 
4 
3 
6 


8 
10 

11 

1 2 
1 1 
1 4 



7 
11 



10 

11 

1 2 
1 1 
1 4 

itones 



The columns marked A, B, C, and D relate 1 stoi 
I of diifereut degrees of hardness. The column A refer- 
I ring to such stones as granite ; B, to some of the hard 
[ sandstones ; C, to some of the hard limestones ; and D, 
I to comraon stone of the locality. 



Table II. — continued, 

JPricea for Maso-nry, efci 

Labotie oslv — per super foot. 

64. For sunk work, exceeOiug 2 
inches in depth, for every extra 
inch add 

65. Ditto, exceeding 3 inches in 
depth, for every extra inch, add 

66. Radiated joints to voussoirs 
of arches 

67. Ditto, ditto, prepared ibr 
setting in putty add 

68. For bed and joints prepared 
for setting in putty, as for 
columns, pilasters, or moulded 
work add 

69. Moulded work 

70. Ditto curved 

71. Ditto, rubbed or finely tooled 

72. Ditto, ditto curved 

73. Chamfering, up to SSncbes 

per foot run 

74. Rebating, up to 3 inches 

per foot run 

75. Throating „ „ 

76. Ditto, curved ... „ „ 

77. Grooving up to 4 inches in 
girt per foot run 

78. Beading „ „ 

I'd. Arriij cut to acute angles 

per foot run 

SO. Sinking holes, round or 

square, through etone 4 inches 

thick, not exceeding 100 square 

inches in area each 

81. Do., through 6-in. stone, not 
eseeedinglOO sq. in. area. . .each 

82. Do., through 9-in. stone, not 
exceedinglOO sq.in. area. ..each 

84. Do.,through I2-in. stone, not 
exceedinglOO sq. in. area.. .each 

85. Sinking rail or mortice holes 
round or square, not exceeding 
Sincheadeep per inch 



A. 
>. d. 
1 


B 



1 


c 



'd. 


D. 
O' 0} 


4 





li 





li 


li 


4 





3 





2J 


2i 


7 





5 





4 


4 


4 

2 
i! 8 

a 3 

3 




1 

2 
1 
2 


3 
6 

9 
3 




1 
1 
1 
1 


3 
3 

8 
b 
10 


1 3 
1 8 
1 5 
1 10 


3 





3 





2 


2 


4 
u 
3 







4 
3 







3 

1 
2 


3 
1 
2 


5 
5 






5 






4 

4 


4 
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2 





2 





14 
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1 


9 


1 


4 


1 4 


2 8 


2 


4 


1 
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1 9 


3 i 


2 


11 


2 
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2 2 


4 


3 


6 


2 


7 


2 r 


4 





4 





3 


3 



^ 
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Table II. — continued. 






Prices for Masonry, &c. 






Laboqb only. 








A. 


B. 


c 




D. 




in zinc and lead in equal pro- 


.. d. 


i. i. 




'd. 


t. d. 




portion .per inch 


6 


6 





6 


5 




87. Sinking rail or mortice holes, 














round or square, exceeding 2 














inches deep per inch 


^ 


3J 





n 


2J 




88. Ditto, including running in 














zinc and lead in equal propor- 














tions per inch 


5 


6 





4 


4 




89. Joggles or dowela, 2 inches 














square, let into stone and run 














with Portland cement... per in. 


3 


3 





H 


2i 




90. Ditto, 2i in. sq. ditto „ 


5 


5 





5 


5 




^ 91. Cramps let in and fised 














K per lineal foot 


1 


1 





10 


10 




^1 92. Ditto, and run with zinc and 














^H lead in equal proportinns 














^H per lineal foot 


1 8 


1 8 


1 


6 


1 6 




^H 93. Letting in gate hooks, with 














^^1 single prong, and running with 














^H. zinc and lewi in equal propor- 














^H tions each 


1 8 


1 8 


1 


6 


1 6 




^H 94<. Ditto, with double prong, and 














^H running with zinc and lead in 














^H equal proportions each 


2 10 


2 10 


2 


8 


2 8 




^H 95. Letting in stay-hooks and 














^^P mnning with zinc and lead 














^^ in equal proportions each 


1 S 


I i 


1 





1 




' 96. Letting in pivot boxes for 














gates and running with zinc 














and lead each 


1 8 


1 8 


1 


6 


1 6 




97. Setting stench traps ...each 


8 9 


2 9 


2 





2 




98. Fitting landings to pillar 














pnmpa each 


2 3 


2 3 


1 


9 


1 9 




^_ 99. Letting in trap-door rebated 














^^B &ames S-feet square, and run- 














^H ning with zinc and lead mixed 




1 








^H in equal proportions each 


11 


13 In 





11 




b 




_^ 
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Table II. — -continued. 
Prices for Masonry, &c. 
Steps and Sills, Curbs, and Channel 

100. Sills, plain punched or axed 
joints squared 3 inches, set in 
bhie lias mortar, per cubic foot 

101. Do. do. chamfered „ 
10^. Steps, plain punched or axed 

on tread and riser, squared 
with 3 inch butts, set in blue 
lias mortar per cubic foot 

103. Do. do., winders, do. do. 

per cubic foot 

104. Steps square as Item 102, 
but with 4-inch butts, and 
soffits neatly scabbled, set in 
mortar per cubic foot 

105. Do. do., winders, do. do. 

per cubic foot 

106. Steps chiselled on tread 
and riser, and soffits neatly 
punched, set in mortar 

per cubic foot 

107. Do. winders, do. do. do. 

per cubic foot 

108. Steps for circular staircase, 
with solid newel worked on 
the ends of steps, punched 
soffits, set in mortar 

per cubic foot 

109. If any of the above are 
above 5 feet in length 

add per cubic foot 

110. Street curbs, wrought on top 
and one side, squared back and 
bed per cubic foot 

111. Channel stones, wrought, 
sunk, and laid, 4 inches thick 

per foot super 

112. Ditto, ditto, ditto, 6 inches 
thick per foot super 

113. Ditto, ditto, ditto, 6 inches 
thick per foot super 



Stones. 



A. 
8, d. 

3 
3 3 


E 
«. 

2 
2 


1. 

d. 

6 
9 


C. 
(. d. 

2 3 
2 6 


3 8 


2 


9 


2 6 


4 1 


3 


7 


3 3 


3 11 


3 


5 


3 1 


4 7 


4 


1 


3 6 


4 8 


4 


2 


3 7 


5 6 


6 





4 2 


6 


5 


6 


4 8 


6 





4 


3 


2 10 


2 


6 


1 9 


1 8 


1 


3 


1 


2 


1 


7 


1 4 


2 10 


2 


5 


2 2 



D. 

8. dm 

2 
2 3 



2 3 

3 



2 10 

3 3 



3 3 

4 



4 8 



3 



1 5 



1 
1 
2 




4 
2 
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Table 11. ^continued. 
Sink Stones. 



114. Three inch thick sink stone^ 
complete^ and laid in mortar 

per foot super 

115. Four inch ditto^ ditto, ditto 

116. Five inch ditto, ditto, ditto 

117. Six inch ditto, ditto, ditto 



A. 


B. 


C. 


«. d. 


t. d. 


(. d. 


1 7 


1 2 


1 1 


1 10 


1 4 


1 4 


2 1 


1 6 


1 6 


2 4 


1 8 


1 8 



D. 
i, d, 

1 1 



1 
1 
1 



4 
6 

8 



d. 
1 

2 

1 

2 



4 
4 
6 



Sundries ; Labour and Materials. 

118. Baking out and pointing rubble masonry with lime s. 
and sand or coal-ash mortar per foot super 

119. Ditto, ditto, with Portland cement, half cement and 
half sand per foot super 

120. Baking out and pointing block in course masonry 
with lime and sand, or coal-ash mortar per foot super 

121. Ditto, ditto, with Portland cement, half cement 
half sand per foot super 

122. Cutting out and priming steps per foot run 1 

123. Curbs taken up, ends squared, and reset in mortar 

per foot cube 

124. Flagging over drains, with jQags 2 inches thick, 
bedded in mortar per foot super 

125. Ditto, ditto, with flags 4 inches thick, bedded in 
mortar per foot super 

1 26. Cutting out rubble masonry and making good with 
stone and blue lias mortar per foot cube 5 

127. Cutting out in steps and landings, and letting in 
pieces of hard granite, 2 inches thick, with dovetail 
joints^ bedded in cement per foot super 2 

Estimates for Culverts and Sewers. 

12 feet diameter. ^iff- 1^« 

Fig. 19. 
4*08 cubic yards brickwork per foot 

run. 
If with counterforts, 10 feet apart 
from centre to centre, add 0*412 
cubic yard brickwork per ft. run. 
If with concrete between the counter- 
forts^ add 2*73 cubic yards concrete per foot run. 




t% 
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Tablr II, — conlinued. 

Prices for Masonry, &c. 

Estimates poa Culverts and Si 

10 feet diameter. 
Fig. 20. 
2"827 cubic yards brickwork per foot mo. 
If with oounterfortB, 10 ftet apart from 
centre to centre, add 0'26 cubic yard 
brickwork per foot run. 

If with concrete between the counterforts, 

add 1*14 cubic yards concrete per foot run, 




Fig. 21. 



8 feet diameter. 
Fig. 21. 
2*205 cubic yards brickwork per foot rim. 
If with counterforts, 10 feet apart from centre 
to centre, add 0'206 cubic yard brickwork 
per foot run. 

If with concrete between the counterforts, add 0'86 cubic yards 
of concrete per foot run. 



I 



6 feet diameter, 
Fi-. 22. 
1'308 cubieyda. brickwork, per ft. run. 
If with counterforts, 10 ft. apart from 
centre to centre, add 0'1I9 cubic 
yards brickwork per foot run. 
If with concrete between the counter- 
forts, add 0'6 cubic yards concrete 
per foot run. 




5 feet diameter. 
Fig. 23. 
1'1S2 cubic yards brickwork per foot 

run. 
If with counterforts, 10 ft. apart from 
centre to centre, add 0*101 cubic 
yards brickwork per foot run. 
If with concrete between the counter- 
forts, add 0*54 cubic yards per foot run. 
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Table II. — continued. 
Prioes for Uaaonry, &c. 

ESTIMATB3 POE CuLVEBTS AND SeWEHS. 

Fig. 21. 



Bough rabble or random rubble 
in abutments. 
15 feet in diameter. 
Pig. 24. 
1*833 cubic yards arching, per 

foot ran. 
8*747 cubic yards random rabble 
or rough rubble ia abutments, 
per foot run. 




12 feet in diameter. 
Fig. 25. 
1*83 cubic yards arching per foot 

ran. 
5-97 cubic yards random rubble or 
rough rubble in abutments per foot 



Fi,. 


2S. 

V 

==1 



10 feet in diameter. 
Pig. 26. 
1*32 cubic yards arching per foot run. 
S'90 cubic yards random or rough rubble 
in abutments per foot run. 



8 feet in diameter. 
Fig. 27. 
0*93 cubic yards arching per foot run. 
2'48 cubic yards random or rough rabble in 
abutments per toot tun. 
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Table II, — continued. 

Prices for Masonry, &o. 

Estimates for Culverts and Sewers. 



Rough rubble or random rubble 
in abutments. 
6 feet in diameter. 
Fig. 28. 
0*48 cubic yards arching per foot 

run. 
1*88 cubic yards of random or rough 
rubble in abutments per foot run. 



Fig. 28. 




Pig. 29. 



5 feet diameter. 
Fig. 29. 
0*37 cubic yards arching per foot run. 
1*58 cubic yards of random or rough 
rubble in abutments per foot run. 




Quantities of Brickwork and Excavation for Culverts 

'per Yard and per Mile. 

Diameter of culvert, 5 feet ; top and bottom thickness, 9 inches, 
sides, 1 foot 2 inches. 

2*1 13 cubic yards of brickwork per yard forward. 
8719 „ „ per mile. 



13,470 



)i 



}) 



excavation 



yy 



Diameter of culvert, 4 feet; thickness of brickwork, 9 inches. 
1*246 cubic yards of brickwork per yard forward. 
2193 „ „ per mile. 

9142 „ • excavation „ 

Diameter of culvert, 3 feet; thickness of brickwork, 9 inches. 
0*981 cubic yards brickwork per yard forward. 
1726 „ „ per mile. 

6600 „ excavation „ 

Diameter of culvert, 2 feet ; thickness, 4i inches. 

0*311 cubic yards brickwork per yard forward. 

547 „ „ per mile. 

8090 ,, excavation ,, 
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Table II. — continued. 

Prices for Masonry, (kc. 

Flag-Pavino, per foot super. 

Cost per mile of Brick Culverts and Cast-Iron Pipes. 



Diameter 

of 

ColTert, 

or of 

Cast Iron 

Pipe. 


Cost of Brickwork— 


Cost of 
Excaya- 

tioo, 
atl8.6d. 

per 
cubic yd. 


Total Cost for 
Cast Iron Pipes — 


at 16s. 

per 

cubic 

yard. 


at 20 8 

per 

cubic 

yard. 


at 258. 

per 
cubic 
yard. 


at £5 

per 

Ton. 


at £6 
fcn. 


Feet 
2 
3 
4 

5 

f inch th 
3.fi 


£ 
410 

1295 
1645 
2789 

Lckness 
get: IJ 


£ 
547 

1726 
2193 
3719 

br the i 
for the 


£ 

684 
2157 
2741 
4649 

^feet ca 
4 feet; 


£ 
232 

495 

685 

1010 

st iron i 
andli 


£ £ 

8092 8552 

5676 6583 

9267 10,769 

13,886 16,134 

)ipe ; 1 inch for the 
for the 5 feet. 



Flag-pdving, per foot super. 



128. Two-inch paving, with joints 
squared, not less than 1^ inch. 
Quarry tooled on face, squared 
and laid complete in mortar . 

129. Two and a-half inch ditto, 
squared not less than 2 inches 

180, Three inch ditto, ditto ... 

131. Four inch do., do. 2^ inches 

132. Five inch do., do. 3 inches 

133. Six inch do., do. 4 inches 

1 34. Six inch, with joints squared 
throughout and bed scabbled 
to a parallel thickness 

135. Nine inch ditto ditto 

136. If rubbed, chiselled, or finely 
axed add per super foot 

137. Taking up and removing 
old flagging... per super yard 

138. Re-squaring old flagging, 

per super yard 

139. Re-laying ditto in mortar, 

per super yard 



Granite. 
t. d. 



1 
1 
1 



2 
3 



4 
6 

8 



4 




3 



2 



2 3 



2 3 



Lime- 
stone. 
$. d. 






1 



1 
1 



10 

11 





4 
9 



2 



Slate. 

t. d. 

5 



8 
9 
11 



3 



York- 
shire. 
I. d. 

8 



11 

1 
1 2 
1 4 
1 6 



3 
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Table II. — continued. 
Prices for Masonry^ &o. 

Slate. 

140. Self-faced slabs of Bangor slate^ 
under 18 super feet per foot super 

141. Ditto, ditto, planed one side only 

per foot super 

142. Ditto, ditto, planed both sides 

per foot super 

143. Ditto, ditto, planed one side, and 
fixed, including drilling and counter- 
sinking joints, and stopping both holes 
with cement or oil putty, per super foot 

144. Ditto, ditto, planed both sides, ditto 

per super foot 

145. Bounded nosings per foot run 

146. For Items 140, 141, 142, 148, 144, 
above 1 8 feet super, add per foot super 



Thioknkssib. 


i inch. 


f inch. 


1 inch. 


(. d. 


*. d. 


«. d. 


4 


6 


8 


5 


7 


9 


6 


8 


10 


7 


9 


1 


8 


10 


1 1 


14 


2 


2i 


li 


li 


li 



147. Self-faced slabs of Bangor slate, 
under 18 super feet per foot super 

148. Ditto, ditto, planed one side only 

per foot super 

149. Ditto, ditto, planed both sides 

per foot super 

150. Ditto, ditto, planed one side, and 
fixed, including drilling and counter- 
sinking joints, and stopping both holes 
with cement or oil putty, per super foot 

151. Ditto, ditto, planed both sides, ditto 

per super foot 

152. Bounded nosings per foot run 

153. For Items 147, 148, 150, 151, 152, 
above 18 feet super, add per foot super 

154. For sanding per foot super 

155. Finely rubbed „ 

156. Skirting 8 inches wide and | inch thick, planed, 
chamfered, fixed per foot run 



THIOKNKSBEa. 


1} inch. 


H inch. 


2 inch. 


«. d. 


t. d. 


8. d. 


10 


1 


1 4 


11 


1 1 


1 5 


1 


1 2 


1 6 


1 2 


1 3 


1 5 


1 3 


1 4 


1 6 


3 


3i 


4i 


If 


2 


2 








2 



7 
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Table II. — continued. 
Prices for Masonry, &c. 

Slate. *. d. 

157. Last item, 6 inches wide, ditto pet foot run 6 

158. Rounded corners ,, 4 

159. Notches in risers for bearers „ 3 

160. Bedding and jointiDg fillets, including putty and 
screws per foot run 4 

161. Ditto, ditto, iDcluding slate 4 inch by J indi, or 
smaller section per foot run 5 J 

162. Groove and and tongned joints „ 5 

163. Channels 3 inches wide and ^ inch deep „ 4 

164. Sunk rebates, and grooves 1 inch girth „ 2 

165. "Wrought iron bolts and nuts, fixed complete, per lb. 4 

166. Ditto galvanized ,, 6 



T-unnel Eetimatea and Detail Prices; East Indian Bailway 
Prices ; Detailed ditto ; Average ditto. 

Tunnel estimates are almost always very speculative for 
contracts ; even when we can be certain of the geological 
formation to be tunnelled through, we cannot be quite 
BO clear as to any incidental contingencies we may meet 
with. The two following examples, which may almost 
be taken as instances of a minimum and maximum of 
cost for tunnel work, will illustrate by details of cost the 
variations which may constantly be expected to occur, 
particularly in some I'ormations. 

Lydgate Tunnel, London and North Western. 
Through Coal measures ; for double line of way; 25 
feet wide and 23 feet 6 inches high from the soffit of 
arch to underside of foundations. Worked in 12-feet 
lengths ; side walls of coursed rubble with beds of stones 
hammer-punched, and 3 feet 6 inches thick. Arch 2 
feet thick ; fitted rubble, or from scarcity of good bedding 



II leng^n 
I^H bammi 
^B feetth 
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Table III. — continued. 
Tunnd Estimates. 

stone, brickwork adopted; all at 20^. per cubic yard; 
6 shafts = 2897 lineal yards. In the execution of the 
works, the thickness of the arching varied from 1 foot 
6 inches to 2 feet 6 inches, and the thickness of the side 
walls 1 foot 6 inches to 3 feet 6 inches ; average quantity 
of masonry per yard forward = 12^ cubic yards. 

Details of Labour Pric^, 

Side walls, per 12 feet lengths — £ s, d. 

Four masons 1| shifts of 8 hours = 7 @ 5*. 6^. = 118 6 
Nine labourers 1| shifts of 8 hours = 15| @ 3*. 6rf. = 2 15 IJ 



Arching per 1 2 feet length— £4 13 7i 

Four masons 3 shifts of 8 hours = 12 
Two ditto extra for key, 1 
shift of 8 hours 



} -1 



14® 55. 6i.= 3 17 
Eleven laboarers, 3 shifts of 8 hrs. = 83 
Three ditto for key, 1 shift 1 _ o 
of 8 hours J "" 

36 @ 3*. 6i. = 6 6 



£14 16 7i 

Or about 4*. 9rf. per cubic yard."^ 
Mining and tipping 4*. 6i. per cubic yard. 
Allowed for setting centres 8*. per rib. 
The average cost of the Lydgate Tunnel, per lineal 

yard through rock £26 

Ditto ditto through shale 35 16 

Average pei lineal yard, 30/, 

Buckhorn Western Tunnel, Salisbury and Yeovil Railway, 
through Kiwmeridge clay intersected with veins of loose 
ruhhly rock ; a considerable quantity of water. Tunnel 
25 feet ivide. 

Average, 20 cubic yards of brickwork per yard forward ; 
Average, 80 „ „ earthwork ,^ „ 

Total cost of tunnel 53,000/., or 72/. per lineal yard. 



• We have known this setting snb-Iet at 3«. 6(i. per cubic yard. 
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Table III. — contifined. 
Tunnel Estimates. 

Per lineal yd. 
Total Cost. of Tunnel. 

£ & 8. d. 

Mining and tipping 13,300 18 

Headings and shafts 8,070 4 5 

Timber 3,400 4 15 

Iron and st^el 2,250 ;J 

Powder and grease 1,040 19 

Horsework , ,... 4,300 5 16 

Bricks, coal and sand 13,650 18 10 

Limeandsand 1,732 2 7 

Bricklaying 6,003 8 

Setting centres about 1 J yard apart ... 225 6 

Temporary roads and buildings 1,095 1 10 

Management and plant 2,650 3 10 

Drains 400 10 

A fair price for single-line tunnels is from 20/. to 25/. per yard 
forward; but to make this pay, there must be no unfavourable 
contingencies during the execution of the work. 

East Indian Railway Prices. 
SciNDE Railway. 

Per cubic yard. 

Earth and Rock-work : — s, d. 
Alluvial earth excavated from side-trenches or tanks and 

taken to bank, average lead 22 yards 4*9 

Gravel and shale (soft) 4*9 

Rock requiring bars but no powder 1 9 

Rock requiring blasting 2 6 

Masonry, &c. : — 

Concrete per cubic yard 4 6 

Dry rubble „ * 3 

Common rubble in mortar „ 12 

Coursed rubble with rubble backing „ 15 

Coursed rubble „ 20 

Block-in-course „ 31 6 

Ashlar per cubic foot 1 7^ 

Fence-walling per lineal yard 3 

Ditto, 4 feet high and 1' - 6" thick „ 6 6 
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Table III. — continued. 
Details of Indian Prices for Masonry, Ac. 

Coursed Bubble. £ s. d* 

Two good men will prepare, per day, 20 cubic feet, at 
1*. Sd. per day for each man, making for 100* cubic 
feet 12 6 

Two good men will set, in general work, 30 cubic feet 
per dav, at 1*. 3d. per day for each man, making for 
100 cubic feet 8 4 

Incidental labour of coolies, smiths, bullocks, and wages 

for native foreman 110 



2 1 10 



Add for quarrying stone, exclusive of powder, &c. 

per 100 cubic feet 7 
Add for delivery of stone, with a 5 miles lead, and sup- 
posing each cart to contain 7 cubic feet, at 1*. 6rf. per 

load per 100 cubic feet I 1 5 

Add for sand 3 

„ for water 19 

„ for lime delivered on the work 5 6 



Per 100 cubic feet 4 6 
Or 11. Is. S\d. per cubic yard.f ' 



Superior Class oe Uncoursed Rubble. 

Two good men will prepare and set 40 cubic feet per 
day, at 10 annas a day for each man, making per 100 
cubic feet 6 3 

Incidental labour of coolies, smiths, bullocks, and wages 

for native foreman 16 



12 3 



* 100 and 1000 cubic feet are adopted by engineers in India as units of measure- 
ment. 

f It will be observed that this price includes rather more than 25 per cent, for 
carriage of stone. 
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Table III. — continued. 

Details of Indian Prices for Masonry^ Jkc. 

£ s. d. 

Brought forward 12 3 

Add for quarrying stone, exclusive of powder 

per 100 cubic feet 7 
Add for delivery of stone, 5 miles lead, and supposing 
each cart to contain 7 cubic feet, @ 1^. 6rf, per load 

per 100 cubic feet 115 

Addforsand 3 3 

„ forwater 2 

„ for lime delivered on work 6 



Per 100 cubic feet 3 1 11 
Or 16*. 8rf. per cubic yard.* 

ASHLAH. 

Two good men will prepare 8 cubic feet per day for 
2*. 6<?., which multiplied by 12*5 gives for 100 cubic 
feet 1 11 3 

Two good men will set in general work 20 cubic feet 
per day for 2*. 6rf., which multiplied by 5 gives for 
lOOcubicfeet 12 6 

Incidental labour, including coolies, smiths, native fore- 
man's wages, &c 1 10 6 

£3 14 3 

Add for quarrying stone, exclusive of powder, per 100 

cubic feet 8 

Add for delivery of stone with a 5 miles lead, and sup- 
posing each cart to contain 7 cubic feet, at 1*. 6^. 

per cart load, per 100 cubic feet 1 1 5 

Add for sand delivered on works 2 6 

„ forwater 16 

„ for lime delivered on the works 5 6 

Per 100 cubic feet £5 13 2 

Or per cubic foot, 1*. 4J^. 

* Which price includes upwards of 33 per cent, for carriage of stone. 
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. Tabus III. — continued. 
Details of Indian Prices for Masonry, Jkc. 

Block in Couesb. £ s. d. 

Two good men will prepare 12 cubic feet per day, at 
1*. 3rf. per day for each man, making for 100 cubic 
feet 1 10 

Two good men will set in general work 20 cubic feet 
per day, at 1*. Srf. each man per day, or for 100 
cubic feet 12 6 

Incidental labour, including coolies, smiths, bullocks, 

and wages for native foreman 1 1 



£2 14 4 



Add for quarrying stone, exclusive of powder, per 100 

cubic feet 8 

Add for delivery of stone with a five miles^ lead, and 
supposing each cart to contain 7 cubic feet at 1^. 6^. 

per cart load per 100 cubic feet 115 

Add for sand delivered on works 3 

„ for water 1 9 

„ for lime delivered on works 6 



Per 100 cubic feet £4 14 6 

Or per cubic yard, £1 5*, 6^^. 



Common Rubble. Perioocub. ft. 

£ %. d. 

Quarrying stone 6 9 

Smith's work 10 

Water for men 9 



£0 8 6 

Haulage 4 8 

Setting 10 

Wages to native foreman 1 

Lime, sand, and water : 6 8 

Tools and contingencies 3 4 



Per 100 cubic feet £2 3 4 

Or per cubic yard, 11*. 9|rf. 
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Table III. — continued. 
Details of Inddcm Prices for Masomry, Jke. 

Per 100 cab. ft. 

Coursed Bubble. £ s. d, 

QiianTing stone 13 

Dressing stone 15 

8inith*8work 10 

Water for men 9 

Wages to native foreman 10 



£1 19 9 

Ekalage 4 6 

Setting 110 

Wages to native foreman 6 

Lime^ sand^ and water 5 9 



Per 100 cubic feet £3 11 6 

Or per cubic yard, 19*. S^i. 

Block in Course in Arches. Perioocub.ft. 

Qnanying stone 12 6 

Dressing stone 2 10 

Smith's work 18 

Waterformen 16 

Wages to native foreman 13 

3 6 6 

Haulage 6 

Setting 18 

Wages to native foreman 2 

Lime, sand, and water 5 9 

Tools, templates, and contingencies 8 4i| 

Per 100 cubic feet 5 11 7^ 

Or per cubic yard \L 10*. 2rf. 

Ashlar. Per loo cob. ft. 

Quarrying stone 14 

Dressing stone i3 

Smith's work 2 4^ 

Waterformen 10 

Wages to native foreman 10 

3 18 lOi^ 
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Table III. — continued. 
Details of Indian Prices for Masonry, Jkc. 

Per 100 cub. ft. 

A £ s. d. 

J Brought forward 3 18 10^ 

Haulage * 6 

Setting 14 

Wages to native foreman 9 

Lime^ sand, and water 4 

Tools and contingencies 9 2 



J Per 100 cubic feet 6 2 9 

' Or per cubic yard 1*. 2^d. 

t 

Carpentry in Centering for Arches. 

1910 cubic feet Deodar timber, in one set of centres, £ 8. d. 

at 2*. per cubic foot 196 

36 cwt. of iron, at 1/. 4^. per cwt 43 4 

Carpenter's work 14 

Smith's work 12 

ll21bs. of nails, at4J(;. perlb. 2 2 



. One set of centres, cost of making 267 6 

Cost of fixing and removing, per set 6.0 

Average Prices in North- West Provinces of India. 

& 8. d. £ 8. d. 

Hain ashlar per 100 c. ft. 7 10 or per c. ft 16 

Ashlar in arches ... „ „ 12 10 „ 2 6 

Bubble „ „ 2 2 orperc.yd. 11 4 

Coursed rubble „ ,,280 „ 13 

Flagged flooring or 

■ ' roofing per 100 sq. ft. 1 10 per sq. yd. 2 8i 

Best brickwork ...per 100 c. ft 2 10 per c. yd. 13 6 

Mortar plaster per 100 sq. ft 12 per sq. yd. 1 9^ 

Whitewashing „ ,,010 

Pidnang tile flooring „ „ 14 „ „ 2 2 
T^ak timber in 
flooring and roof- 
ing per 100 eft. 17 per eft 3 4 

Three-inch terrace work, per 100 square feet 10 

Six-inch ditto ditto ditto 16 

Windows and panelled doors of teak or Sal, per sq. ft. 2 6 
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Table IV. 
PRICES FOR BRICKWORK PER CUBIC YARD, &c. 

Table A. 

This Table applies to the best description of brick- 
work, and of a rather more than usually difficult 
character to build ; as, for instance, skew work, abut- 
ments, piers, and retaining walls with Jack-arches, 
panelling, long narrow counterforts, &c. The mortar is 

supposed to be made with blue lias lime, or other of 
equal quality ; and allowance has been made for grinding 
the mortar in a pug mill. A fair average allowance has 
been made for sand ; exclusive of excavating foundations, 
of fiUing and ramming, or of backing, and inclusive 
of all scaffolding and centering. 





Price of 

Bricks 

delivered pei 

1000. 


Per cubic 
yard. 


Per 100 cubic 
yardfl. 


Per 200 cubic 
yards. 


1 


(. d. 

20 
22 6 
25 
27 6 
30 
32 6 
35 
37 6 
40 
42 6 
45 
47 6 
50 

• • • 

One part 


t. d. 

16 1 

17 3 

18 7 

19 8 

20 9 

21 9 
23 9 

23 9 

24 9 

25 9 

26 9 

27 9 

28 9 

4 9a 

cement and 
d2 


£ 1. 

80 8 

86 5 

92 18 

98 7 

103 15 

108 15 

113 15 

118 15 

123 .15 

128 15 

133 15 

138 15 

143 15 

23 15 
two parts 


d. 

4 














sane 


£ (. d. 
160 16 8 


2 


172 10 


8 


185 16 


4 


196 14 


5 


207 10 


6 


217 10 


7 


227 10 


8 


237 10 


9 


247 10 


10 


257 


11 


267 10 


12 


277 10 


13 


287 10 


(a) 


47 10 

I. 
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16. 
16. 



17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 



Tablb IV. — continued. 
Prices for Brickwork per cubic yard, &e. 

A. — continued. 



■¥ a 
'M i 

"(2 



■J 



Prices of 

Bricks 

delivered per 

1000. 



«. 



d. 



Per cubic 
yard. 



8, d. 

2.103 
4 Oc, 



Per 100 cubic 
yards. 



£ $. d, 
14 3 4 

20 



Per 200 cubic 
yards. 



£ s, d. 

28 6 8 
40 



30. .gl-sSoT 



31. 
32. 



^ s 

^ rt a 

-Si 

•C 9 

«(3 



Per 800 
cubic yards. 



£ «. 

241 5 
258 15 
278 14 



295 
311 
326 
341 
856 
371 
386 
401 
416 
431 



1 
5 
5 
5 
5 
5 
5 
5 
5 
5 



71 5 



Per 400 
cubic yards. 



£ I. 

321 13 
345 
871 12 
893 8 
415 
435 
455 
474 10 
495 
515 
535 
555 
575 



d. 
4 















95 



43 
60 



57 8 4 
80 



Per 500 
cubic yards. 



£ I. 

401 1 

431 5 

464 10 
491 5 
518 15 
543 15 
568 15 
592 15 
618 15 
643 15 
668 15 
693 15 
718 15 



d. 
8 















118 15 



71 6 
100 



8 




Per 1000 
cubic yards. 



£ 
802 

862 
929 
982 
1037 
1087 
1137 
1185 
1237 
1287 
1337 
1387 
1437 



«. d. 

3 4 
10 




10 
10 
10 
10 
10 
10 
10 
10 
10 



237 10 



I 



143 13 4 
200 



{a) One part Boman 
part Bomau cement and 



cement and two parts sand. (6) One 
one part sand. 



I 
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TlBL. IV.- 


continued. 




1 


Pricea 


for Brickwork 
Table 


p&r cubic yard, 
B. 


1 


This Table applies to equally good work 


as Table A, ■ 


but of a less difficult character to construct, and not so '^l 


highly finished 


for instance 


as regards tl 


e number ot ^1 


arrises and returns. It will be 


apphcable to bridge arches, H 


square, to piers 


and plain parapet walls, to wing walls. &c. ^H 


Blue has mortar, or of other 


Ume ol equal quality, with H 


allowance for frrindinj? in a 


nuff mill : exclusive of ex- ^1 


cayatin^ foundations, tiUing and ramming, or of backing. ^| 




Per cubic 


Per 100 


PeraOO 


deUvered per 100 


yard. 




cubic yards. 




1. d. 








as. 


..20 . 


... 14 5 


72 1 8 .. 


... 444 3 4 


S4. 


..22 6 . 


... 15 7 


77 18 4 .. 


.. 155 16 8 


35. 


..25 . 


... 16 9 .... 


83 15 .. 


.. 167 10 


S3. 


..27 6 


... 17 10 .... 


89 3 4,. 


... 178 6 8 


S7. 


..80 . 


... 18 10 .... 


91 3 1 .. 


.. 188 6 8 


38. 


..32 6 - 


... 19 10 .... 


99 3 4 .. 


... 198 6 8 


.'19. 


..35 . 


... 20 10 


101 3 4.. 


... 208 6 8 


40. 


..37 6 . 


... 21 10 


109 3 4.. 


.. 218 6 8 


41. 


..40 . 


... 22 10 .... 


114 3 4.. 


... 228 6 8 


42. 


..42 6 . 


... 23 10 


119 3 4.. 


... 238 6 8 


«3. 


.. 45 .. 


... 24 10 


124 3 4.. 


... 248 6 8 


44. 


.. 47 a .. 


... 25 10 


129 3 4.. 


... 258 6 8 


45. 


.. 50 .. 


... 26 10 


134 3 4.. 


.. 268 6 8 






Per 400 


Par 600 


Par 1000 






cubic jarda. 


cubic ya.^. 


cubic feet. 












46. 


il6 5 .... 


288 6 8 ... 


.. 360 8 4 ... 


.. 720 16 8 


47. 


833 15 .... 


. 311 13 4 ... 


.. 389 11 8 .. 


... 779 3 4 


48. 


261 5 


3.84 ... 


.. 417 16 ... 


... 835 10 


49. 


i67 10 


356 13 4 ... 


.. 415 16 8 ... 


.. 891 13 4 


60. 


!82 10 


376 1.8 4 ... 


.. 470 16 8 ... 


.. 841 13 4 


51. 


il97 10 .... 


396 13 4 ... 


.. 496 16 8 ... 


.. 991 13 4 


62. 


12 10 .... 


416 13 4 ... 


.. 520 16 8 ... 


.. 1041 13 4 


5S. 


127 10 


436 13 4 ... 


.. 645 16 S ... 


.. 1091 18 4 


54. 


42 10 


456 13 4 ... 


.. 670 16 8 ... 


.. 1141 13 4 


55. 


57 10 


476 13 4 ... 


.. 595 16 8 .. 


.. 1191 13 4 


56. 


.72 10 


496 13 4 ... 


.. 620 16 8 ... 


.. 1211 13 4 


67. 


87 10 


516 13 4 ... 


.. 645 16 8 ... 


.. 1291 13 4 


58. 


02 10 


636 18 4 ... 


.. 670 16 8 ... 


.. 1341 13 4 


Ses 


Table A fo 

■ 


brickwork in Portland or Eoman cement, Sic. ■ 
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Table IY. -^^ontinued. 
Priceafor Brickwork per Cubic Yard, &c. 

Table C. 

This TaWe appUes to brickwork in heavy masses-as, 
for instance, thick abutments, piers, and retaining walls, 
without panelling or Jack-arches, and with thick solid 
counterforts, and generally of that kind of work which 
involves less labour in setting ; exclusive of excavating 
foundations, of filling and ramming, or of backing. 



59. . 


Price of Bricks 

delivered 

per 1000. 

9. d. 

.. 20 ... 


Per cubic 
yard. 

s. d. 
... 13 8 ., 


• • • • 


Per 100 
cubic yards. 

£ s. d. 
68 3 8 




Per 200 
cabic yards. 

£ 1. d. 

... 136 7 4 


60. , 


.. 22 


6 ... 


... 14 


9 .. 




73 15 







... 147 


10 





61. . 


.. 25 


... 


... 15 10 .. 




79 3 


.4 




... 158 


6 


8 


62. . 


.. 27 


6 ... 


... 16 ] 


LI .. 




84 11 


.8 




... 169 


3 


4 


63. . 


... 30 


... 


... 18 


.. 




90 







... 180 








64. . 


... 32 


6 ... 


... 19 


.. 




95 







... 190 








65. , 


... 35 


... 


... 20 


.. 




100 







... 200 








66. , 


... 37 


6 ... 


... 21 


.. 




105 







... 210 








67. . 


.. 40 


... 


... 22 


.. 




110 







... 220 








68. . 


.. 42 


6 ... 


... 23 


.. 




115 







... 230 








69. . 


... 45 


... 


... 24 


.. 




120 





' 


... 240 








70. , 


.. 47 


6 ... 


... 25 


.. 




125 







... 250 








71. . 


... 50 


... 


... 26 


.. 




130 







... 260 








n. 


Per 800 
cubic yards. 
£ s. d. 

204 11 


Per <00 

cubic yards. 

£ ». d. 

... 272 14 8 


Per 600 
cubic yards. 
£ $. d. 
... 340 18 4 


Per 1000 
cubic yards. 
« 1. d. 

... 681 16 8 


73. 


221 


5 


.. 295 








... 868 15 





... 737 


10 





74. 


237 10 


... 816 


13 


4 


... 395 16 


8 


... 791 


13 


4 


75. 


253 15 


... 838 


6 


8 


... 422 18 


4 


... 845 


16 


8 


76. 


270 





... 360 








... 450 








... 900 








77. 


285 





... 380 








... 475 








... 950 








78. 


300 





... 400 








... 500 








...1000 








79. 


315 





... 420 








... 525 








...1050 








80. 


330 





... 440 








... 550 








...1100 








81. 


345 





... 460 








... 575 








...1150 








82. 


360 





... 480 








... 600 








...1200 








83. 


375 





... 500 








... 625 








...1250 








84. 


390 





... 520 








... 650 








...1300 









See Table A for brickwork in cement, 



ESTIMATE AND PRICE BOOS. 



Table IV.- 



Prvxefor Brickwork. 



85. Cnttinrr holes in brick walls to receive the ends of gir- 
ders, railSj &c., and making good, 1 foot superficial area, 

4 incheE deep, such h 
9 inches deep, each 9 
14 inches deep, each 1 
18 inches deep, each 1 4 

86. Cutting holes in or through brick walls, not exceeding 
60 square inches in section for corbies, drains, &o., fee., 
and maJdag good with stock -brick work in mortar, 

per inch thickness 2^ 

87. Ditto, ditto, ditto, exceeding 60 and not exceeding 

120 square inches in section per inch thickness ."i 

88. Ditto, ditto, ditto, exceeding 120 and Dot exceeding 

200 eqnare inches in section per inch thickness 4 

89. Ditto, ditto, ditto, exceeding 200 and not exceeding 

830 eqnare inches in section per inch thickness 5 

90. Juija ping-holes through brick walls lor bolts, bars, &c., 

9 inches thick and upwards, and making good... per inch Oj 

91. Cutting through brick walis for doors, windows, &c., 

and making good per cubic foot 2 

92. Cutting out for, and lining old walls with, two courses 
of stretchers and one course of headers in height alter- 
nately, in mortar per yard super 4 9 

93. Ditto, ditto, ditto, in cement „ 5 9 

94. Drawing out defective bricks from old work and 
making good with new bricks in mortar each 1 

95. Ditto, ditto, ditto, in det.iched work „ 2 

96. Cutting chamfers for stucco and rough splays 

per foot super 2^ 

97. Ditto and pargetting chase, or indent „ 2^ 

98. Ditto external angles for lace work ... „ 3 

99. Ditto internal ditto „ 2| 

100. Ditto intersections or points of groins and rubbing 

fair per foot Buper 7 

101. Hoop iron, including coating with tar and sanding 
building in joints of brickwork per lb. IJ 
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Table IV. — continued. 

Prices for Brickwork. 

Materials only. 

8. d. 

102. Bricks of useful quality may^ be had in the country 

at per thousand from 16«. to 25 

103. Bricks^ hard^ well burnt and well shaped stocks^ fit 

for foundations or inside work per 1000 26 

104. Ditto, ditto, ditto, fit for ordinary front work „ 32 

105. Ditto, ditto, ditto, picked for front work... „ 39 

106. Ditto, marl rubbers „ 48 

107. Ditto, Staflfordshire bricks, stocks „ 30 

108. Ditto, Stourbridge fire-bricks, ordinary size per 100 8 4 

109. Fire-clay, Stourbridge or Flintshire per bushel 2 

110. Fire lumps ditto ditto 14 inch ...each 1 3 

111. Ditto ditto ditto 16 inch... „ 16 

112. Ditto ditto ditto 18 inch... „ 110 
118. Ditto ditto ditto 24 inch... ,,2 6 

114. Blue lias lime, unslaked per cubic foot 6 

116. Best local ditto, ditto „ 4 

116. Portland cement per bushel 2 6 

117. Roman cement „ 19 

1 18. Scott^s hydraulic cement, prepared from 

blue lias lime ., „ 13 

119. Mortar, local lime per cubic foot 4 

120. Blue-pointing mortar „ 6 

121. Hair mortar „ 5 

122. Ditto, ditto, fine stuff „ 6 

128. Blue lias mortar „ 6 

* This will oooar more or less in all places where there is good brick earth, but 
no demand for bricks ; it is one of those points which require careful inyestigation 
before determining on estimates in which brickwork forms an important item. 
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Table V. 

PRICES FOR TIMBER AND CARPENTER'S WORK. 

TmBEE IN Balk. j^Tub^'fl 

English oak, rough.* £ e. d. 

1. 200 cubic feet and upward in a log 8 10 

2. 160 ditto ditto ditto 7 14 6 

8.149 ditto to 100 cubic feet 6 19 6 

4.99 ditto to 50 ditto 6 14 6 

5.49 ditto to 25 ditto 6 

5a.Under 25 cubic feet in a log 4 

English oak^ sided — 

6. 100 cubic feet and upward in a log 13 6 

7. 9^ ditto to 80 cubic feet in a log 11 17 6 

8.79 ditto to 60 ditto ditto 11 7 6 

9.59 ditto to40 ditto ditto 10 19 6 

10.89 ditto to 20 ditto ditto 10 9 6 

lOa.Under 20 cubic feet in a log 7 14 6 

Moulmeiu teak — 

11. 17 J- inches and upwards 12 13 8 

12.17 ditto to 15i inches 11 1 8 

18.15 ditto toll ditto 9 13 4 

African oak — 

14. 17 J inches siding and upwards 12 7 6 

15. 15| ditto, ditto, to 17 inches 12 5 

16. 11 ditto, ditto, to 15 ditto 11 

Spanish oak — 

17. 18J- inches siding and upwards 11 14 

18. 15|- ditto, ditto, and under 18 inches 11 9 2 

19. 16 ditto, ditto, and under 12 ditto 10 19 4 

Oreen heart — 

20. 17i inches siding and upwards 9 16 

21. 17 ditto, ditto, to 15i inches 9 9 

22.15 ditto, ditto, to 12 ditto 9 

28. English elm of all classes of contents, from 60 

cubic feet to 200 and upwards 3 13 6 

24. Add 38«. per load for logs of 19 inches siding and 

24 feet in length. 
Fir timber — 

26. Rigafir 3 12 

26. Redpine 4 3 10 

27. Yellowpine 3 14 10 

28. Dantzigfir 8 9 

Pitch pine — 

29. 17 inches siding to 16^ inches 4 6 9 

80. 16 ditto ditto to 15^ ditto 3 16 9 

* The offal from rough Eogliih oak U taken at rather lesi than one half. 
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Table V. — continued, 
PHcesfor Tvmier a/ad Carpenter's Work, 

Timber in Balk. Per cub. ft. 

8. d. 

31. English oak in logs under 100 cubic feet 4 8 

32. Ditto ditto ditto 50 ditto 3 9 

33. Moulmein teak, 17 inches siding 5 

34. Ditto ditto, 15 inches siding and upwards 4 5 

35. Ditto ditto, 11 inches siding and upwards 3 10 

36. African oak, 17 inches siding and upwards 5 

37. 15 inches siding and upwards 4 10 

38. 11 inches siding and upwards 4 5 

39. Spanish oak, 18 inches siding and upwards 4 8 

40. 15 inches siding and upwards 4 7 

41. 12 inches siding and upwards 4 5 

42. Greenheart, 17 inches siding and upwards 4 

43. 15 inches siding and upwards 3 9 

44. 12 inches siding and upwards 3 7 

45. Elm 17 inches siding and upwards 2 4 

46. 15 inches siding and upwards 2 

47. 12 inches siding and upwards 1 9 

Fir— 

48. Riga 1 6 

49. If exceeding 50 feet in length 1 10 

50. RedPine 1 9 

51. Ditto, exceeding 50 feet in length 2 3 

52. Yellow Pine 1 6 

53. Ditto, exceeding 50 feet in length 1 10 

54. Dantzig fir 1 5 

54df.Ditto, exceeding 50 feet in length 1 9 

Pitch pine — 

55. 16^ inches siding and upwards 1 9 

56. 15 inches siding and upwards 2 3 

57. Ash in round logs 2 9 

58. Beech in poles from 5 inches to 8 inches diameter 1 9 

59. Ditto ditto from 8 inches to 12 inches diameter 2 

60. Ditto in large sizes 2 8 

61. Elm, 8 inches siding and upwards 1 4 

62. Do., 15 inches siding and upwards 1 9 

62tf.American oak 3 

63. Deals, planks and battens — Memel, Norway, or 
Baltic per super foot 6^ 

64. Ditto, ditto, ditto — Quebec or St. John's ditto 4^ 
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Table V. — continued. 

Prices for Timber and Garpentera' Work. 

„ Pe 

TiMBBB, I!J SCi?JTLINGS. 

65. Oak,* English, above 14-1 square inches in section 
fi6. Ditto, ditto above 81 ditto ditto, 
and not exceeding 144 

67. Oak, English, above 36 square inches in section, 
and not exceeding 81 

68. JJitto, ditto, not exceeding 36 sq. in. in section 

69. Ditto, ditto, if above 14 feet in length and not 
exceeding 20 feet add per cubic foot 

70. Ditto,ditto,ex:eeeding20 ft.in length, add per cub. 11. 

71. Ditto, ditto, if cut arriswise ditto ditto 

72. Moulmein teak, not exceeding 17 inches siding 



73. Ditto ditto, 

74. Ditto ditto, 

75. African oak, 

76. Ditto ditto, 

77. Ditto ditto, 
7^*. Spanish oak, 
79. Ditto ditto, 
SO. Ditto ditto, 

81. Greenheart, 

82. Ditto, 

83. Ditto, 
R4. Elm, 
K5. Ditto, 
86. Ditto, 



ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 



ditto. - 
ditto . . 

ditto-. 
ditto. - 
ditto . . 

ditto,, 
ditto . . 
ditto . . 
ditto ^ 
ditto., 
ditto . . 
ditto.. 

ditto.. 



1 1 
3 



2 5 
2 1 



I. 



87. Fir,Riga 1 lOi 

88. Ditto, ditto, if exceeding 50 feet in lensth 2 3^ 

89. Ditto, red pine 7. 2 2 

90. Ditto, ditto, if exceeding 50 feet in length 2 10 

91. Ditto, yellow pine 1 lOi 

92. Ditto, ditto, if exceeding 50 feet in length 2 3^ 

93. Ditto, Dantzig 1 10 

94. Ditto, ditto, if exceeding 50 feet in length 2 3 

95. Pitch pine, not exceeding 16 inches siding 2 3 

96. Ditto, ditto, ditto 15 ditto 2 10 

97. Ash in round logs 3 5 

98. Beech in poles from 5 to 8 inches diameter 2 3 

99. Ditto ditto from S to 12 inches diameter 2 6 

100. Ditto in large sizes 3 10 

lOi. Elm, not exceeding 8 inches siding , 1 8 

102. Ditto, „ 15 „ 2 3 

103. American oak 3 9 

igbest dimension not to eiceed 18 inchea. 
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Table V. — continued. 

Prices for Timber and Carpenter' a Work, 

Planks and Boauds. 



PeB foot SX7FEB. 



104. Fir, Memel, Riga, or 
Dantzig 

105. American pine 

106. American white deal 

107. Ash 

108. Beech 

109. Elm 

110. Oak, English 

111. Oak, American 

112. Wainscot , 

113. Mahogany, Honduras 

114. Deals or battens, 
Christiana, Petersburg, 
Archangel, or Memel... 



\ inch. 


} inch. 


1 inch. 


1^ inch. 


14 inch. 


8. d. 


«. 


d. 


s. 


d. 


8. 


d. 


8. d. 


If 





2i 





3 





H 


4J 


1| 





2i 





2| 





H 


3f 


H 





1| 





H 





2| 


^ 


2^ 





H 





4i 





5 


6 


2 





H 





3i 





3| 


4* 


2 





2i 





H 





3| 


4i 


3^ 





4f 





6 





n 


8^- 


2| 





H 





4. 





5 


6 


5 





7 





8f 





lOf 


1 Of 


5 





7 





8| 





10| 


1 Of 


1| 





H 





3 


3 


H 


4i 



115. Fir, Memel^ Kiga> oi Dantzig 

116. American pine 

117. American white deal 

118. Ash , 

119. Beech 

120. Elm 

121. Oak,English 

122. Oak, American 

123. Wainscot 

124. Mahogany, Honduras 

125. Deals or battens, Christiana, 
Petersburg, Arcliangel, or 
Memel 



2 inches. 



Feb foot supeb. 



24 inches. 



8. d. 

5i 

4| 

4 

7f 

5| 

5| 

11 

7f 

1 H 
1 4^ 



51 



«. 







1 



1 

1 



d. 

5| 
4f 

7 



4 
9^ 



6J 



3 inches. 


4 inches. 


8. d. 


8, d. 


7^ 


10 


6| 


8| 


5^ 




11 


1 2i 


8 


lOi 


8 


lOJ 


1 4 


1 9 


11 


1 2^ 


2 




2 




U 
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Table ■ V, — coniinwed, 

Pnces for Tirnber wnd Carpenter's Work. 

Timber fixed, but not framed. The following prices include apikeSj 
nails, and oak treenails, and all labour in preparing and con* 
neeting the timbers together by notching, lapping, bevel, or 
bird'a-moutb cutting, or halving, — to bond timbers, plates, 
lintels, sleepers, floor and ceiling joists, hip and common 
rafters, purlins and girders, and all hoisting, fitting, and 

pBrmiWofooL 
MeasuTed Nett. Straight. CuiTed. 



126. Fir,* under 144 square inches sectional area 2 lU 

127. Ditto, exceeding 144 ditto ditto ... 2 9 

128. Ditto, ifwrought, add to either of the above 
items 5 

129. Ditto, ditto, if rounded add 3 

130. Ditto, if chamfered add 1 

131. Ditto, girders, cut down the middle, reversed 

and bolted.inchidinglabourof fixing iron work 2 2 

132. Ditto, ditto, if trussed with oak trusses, in- 
clnding trusses, add to last item 1 1 

133. English oakt in scantlings, above 81, and 

DOt exceeding 144 square inches sectional area 6 2 

134. Ditto, ditto, ditto, above 36, and not ex- 
ceeding 81 square inches sectioual area 5 10 

135. Ditto, ditto, ditto, not exceeding 36 square 
inches sectional area 5 6 

136. Ditto, ditto, ditto, if wrought, add to the 

last three items 7 

137. Ditto, ditto, ditto, if rounded add 4 

138. Ditto, ditto, ditto, if chamfered add 1; 

139. Ditto, ditto, ditto, exceeding 14, and not 
exceeding 20 feet in length add 9 

140. Ditto, ditto, ditto, exceeding 20 feet in 
length add 1 3 

Frith headlsg nnd poiDting, acd Exiog hi 



4 S 






5^ 



IS ADd ahoetr^ but 
1, hd. far Gr, luid 



46 



THE CIVIL ENGINEERS 



Table V. — continued. 

Prices for Timber and Carpenter's Work. 

Timber fixed and framed, including all modes of connecting by 
mortice and tenon, and dovetailing, and all spikes, nails, and 
oak treenails, all workmanship in preparing and fixing, fitting, 
and all hoisting. Per foot cube. 

Straight. Curved. 
S, d, S. d. 

141. Fir 3 4 5 2 

142. Ditto, cut arris wise, canted, splayed, or 
weathered 4 

143. Ditto, wrought 3 9 5 7 

144. Ditto, ditto, and chamfered 3 10 5 8 

145. Ditto, wrought and rounded 4 5 3 

146. Ditto, if tapered add 4 6 

147. Ditto, wrought and rebated 4 2 5 6 

148. Ditto, wrought, rebated, and beaded or 
chamfered 4 4 5 8 

149. Ditto, trussed girders, including oak trusses, 
and fixing ironwork 4 8 

150. Use and depreciation, including fixing and 
removing 1 

151. Oak, above 81, and not exceeding 144 square 
inches sectional area 6 8 10 

152. Ditto, wrought 7 1 10 7 

153. Ditto, wrought and rebated 7 6 11 1 

154. Ditto, wrought, rebated, and beaded or 
chamfered 7 7 11 4 

155. Ditto, if rounded add 4 5 

156. Ditto, if tapered add 5 5 

157. Ditto, above 36, and not exceeding 81 square 
inches sectional area 6 5 



158. Ditto, wrought 7 

159. Ditto, ditto, and rebated 7 4 

160. Ditto, wrought, rebated, and beaded or 
chamfered 7 6 

161. Ditto, if rounded add 4 

162. Ditto, if tapered add 6 

163. Ditto, not exceeding 36 sq. in. sectional area 6 3 

164. Ditto, wrought 6 9 

165. Ditto, ditto, and rebated 7 2 

166. Ditto, ditto, ditto, and beaded or chamfered 7 5 

167. Ditto, if roi^uded add 5 

168. Ditto, if tapered add 6 



9 
10 



11 




7 
4 



11 



3 

4 



6 

9 9 

10 9 

11 7 

12 
5 
6 
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Table V. — continued. 
Prices for Tirriber and Ca/rpenter's Work, 

Per ft. cube. 
Straight. 

169. For oak above 14 and not exceedin*^ 20 feet length 

add per cubic foot 9 

170. Ditto, exceeding 20 feet in length ,; „ 13 

171. Cut arriswise or splayed „ „ 4 



Common Boabding, 

172. With bevelled heading, joints, 

straight or raking, fixed complete. 
178. Bough per square 

174. Edges short 

175. Wrought O. S., edges short 

176. Wrought B. S., edges short 

177. If tongued or rebated, add 

178. If tongued with hoop iron^ 

add 

179. If beaded, to each side 

180. If curved 

181. Ifin ceilings and fixed from 
beneath add 



9} 



}9 



}f 



>f 



y9 



f> 



>9 



9} 



>f 





Deal. 




} inch. 


1 inch. 


1} inch. 


8. d. 


t. d. 


8. d. 


22 6 


28 


33 6 


24 


30 


36 


26 


32 


38 


27 6 


33 6 


39 6 


2 6 


3 6 


4 6 


• • • 


... 


5 


1 


1 


1 


2 


2 


% 6 


1 


1 


1 6 



Common Boarding, 

With bevelled heading joints, straight 

or raking, fixed complete. 

Bough per square 

Edges short 

Wrought O. S., edges short... 
Wrought B. S., edges short ... 
If tongued or rebated ... add 
If tongued with hoop iron^ 
If beaded, to each side. . . 

If curved 

If in ceilings and fixed from 

beneath add 



* Hoop iron tongues to be of the following sizes : No. 17 gauge and IJ inch 
wide for 1} stuff; No. 16 gauge and 1^ wide for 1\ stuff; No. 15 gauge and Ig 
Wide for 2 inch stuff ; No. 15 gauge and li^ inch wide for 2\ and 3 inch stuff 



>9 



99 
99 
99 
99 
99 
99 
99 





Deal. 




\\ inch. 


2 inch. 


3 inch. 


8. d. 


t. d. 


«. d. 


39 


50 


71 


42 


53 


75 


44 6 


55 6 


77 6 


46 


57 6 


79 6 


5 6 


6 


7 


6 


7 


8 


1 3 


1 3 


1 6 


3 


3 6 


4 6 


1 6 


2 


3 
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Table V. — continued. 
Prices for Timber and Carpenter's Wt^k, 
SurERioK Boarding, 
With straight joints and tongued head- 
ings, secured with nails or staples, 
fixed straight or raking. 

182. Wrought O. S., edges short, per sq. 

183. Wrought B. S., ditto „ 

1H4. If tongued and rebated, add „ 

185. If beaded or chamfered „ „ 

PREPAEED FttOM BaTTES WlDTHS. 

186. Wrought 0, S., edges short „ 

187. Wrought B. S., edges short „ 

188. If tongued or rebated ...add „ 

189. If beaded or chamfered, to 
each side add „ 

190. Ifcurved „ „ 

191. If in ceiling fixed from be- 
neath add „ 

192. If copper nails instead of 
iron add „ 

SUPKMOK BOAEDING. 

Wrought O. S., edges short per sq 

Wrought B. S., ditto „ 

If tongued and rehated add „ 

If tongued with hoop iron*, ..add „ 
If beaded or chamfered „ „ 

Prkpabed from Batten Widths. 

Wrought O. S., edges short, „ 

Wrought B, S., edges short „ 

If tongued and rebated add „ 

If tongued with hoop iron*.. .add „ 
If beaded or chamfered, to each side add 

Ifcurved add „ 

If in ceiling fixed from beneath add „ 
If copper nails instead of iron, add „ 

• Hoop iron tongues to be of the following aizee 
vide far 1 J stuff ; No. 16 gauge and 1 J wide far 1 ^ ntuff ; Nu. \S gauge uid 1| J 
far2incb etuff; No. IS gauge and 1^ inch wide for 2i nud 3 iacb stuff. 





Deal. 




1 inch. 


J m.!h. 


1 inoh. 


.. d. 


.. rf. 


I. d. 


n 


28 


34 6 


24 


30 


36 6 


8 6 


3 


4 


1 


1 


1 


83 6 


30 


36 6 


25 6 


32 


38 6 


3 


4 


5 


1 S 


1 S 


1 3 


1 6 


2 


2 


1 


1 


1 


3 6 


5 


6 6 


It inch. 


li boh. 


Sindi. 


*. d. 


.. d. 


.. d. 


41 


47 6 


59 


43 


60 


61 6 


5 


6 


8 


5 6 


6 6 


9 


1 


1 3 


1 3 


4.3 6 


60 


62 


45 6 


52 


64 6 


6 6 


8 


9 


7 C 


9 


10 6 


1 6 


1 6 


1 8 


J C 


3 


4 


1 6 


1 6 


2 


8 6 


11 





1.17 gangc and IJ isc 
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Table V. — continued. 
Prices for Timber and Carpenters Work, 



Oak. 

Straight or raking, including 
glue joints or beading where 
necessary, fixing and nails, and 
applying to every description 
of work not particularly speci- 
fied. 

193. Eough 

194. Edges shot 

195. Wrought one side, edges shot 

196. Wrought both sides, edges 
shot 

197. Wrought one side, and 
framed or clamped 

198. Wrought both sides and 
framed or clamped 

199. Wrought one side and dove- 
tailed 

200. Wrought both sides and dove- 
tailed 

201. If ploughed and tongued or 
rebated add 

202. If keyed as dado add 

203. If hung with hinges, add to 
items, exclusive of hinges and 
screws 



Curved work, bent in fixing, to 
be charged one and one-fourth 
the price of straight. Curved 
face, as to cylinders, fee, to 
be charged one and a half 
more than straight. Curved 
on plan to be charged twice 
the price of straight. Curved 
work, glued up in thicknesses, 
to be charged three times the 
price of straight. 



Pee foot super. 




8. d, 

4f 

5J 

6 



f inch. 






6f 





8 





8| 





8 





8f 






Of 
1 





Of 



8. d. 

6 

6| 

7J 

8J 

9J 



lOi 



9| 



101 



1 
li 

0| 



1 inch. 


s. 


d. 





7h 





H 





n 





10 





Hi 


1 


0} 





Hi 


1 


0^ 





H 





H 





1 



IJ inch. 
8. d, 

9 
10 
lOf 

llj 



1 
1 
1 
1 



H 



2i 






ij 

IJ 



1 



£ 
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Table V. — continued. 
Prices for Timber and Carpenter's Work 



Oak. 

Straight or raking^ including 
glue joints or beading where 
necessary^ fixing and nails^ and 
applying to every description 
of work not particularly speci- 
fied. 

Bough 

Edges shot 

Wrought one side, edges shot . . . 

Wrought both sides, edges shot. . . 

Wrought one side and framed or 
clamped 

Wrought both sides and framed 
or clamped 

Wrought one side and dovetailed 

Wrought both sides and dovetailed 

If ploughed and tongued or re- 
bated add 

If keyed as dado add 

If hung with hinges, add to items, 
exclusive of hinges and screws . 




Curved work, bent in fixing, to 
be charged one and one-fourth 
the price of straight. Curved 
face, as to cylinders, &c.y to 
be charged one and a half 
more than straight. Curved 
on plan, to be charged twice 
the price of straight. Curved 
work, gl ued up in thicknesses, 
to be charged three times the 
price of straight. 



Per Foot Sdpeb. 



8, d. 
lOi 

llf 

1 Oi 
1 Oi 

1 H 

1 4i 

1 H 

1 4i 

l\ 

If 

u 



«. 

1 
1 
1 
1 



d. 

^ 

3 

3| 

4i 



1 7i 

1 8J 

1 n 

1 ^ 

If 



IJ 



1 
1 
1 
1 



d. 

6 
6| 



1 11 

1 llf 
1 11 
1 llf 

2 



If 



8 inch. 



1 7 

1 9 

1 9| 

1 m 

2 2 

2 2| 

2 2 

2 2| 

%{ 



2 
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Table V. — continued. 
Prices for Timber and Oarpent&r's Work, 



Deal. 

Straight or raking, including 
glue joints or beading, where 
necessary, fixing and nails, and 
applying to every description 
of work not particularly speci- 
fied. 

204. Rough 

205. Edges shot 

206. Wrought one side, edges 
shot 

207. Wrought two sides and 
edges shot 

208. Wrought one side and 
framed or clamped 

209. Wrought two sides and 
framed or clamped 

210. Wrought one side and dove- 
tailed 

211. Wrought two sides and dove- 
tailed 

212. If ploughed and tongued or 
rebated joints, add to items... 

213. If keyed to dado, add to 
items 

214. If hung with hinges, add to 
items, exclusive of liinges and 
screws 



Curved work, bent in fixing, to 
be charged one and one fourth 
the price of straight. Curved 
face, as to cylinders, &c., to be 
charged one and a half more. 
Curved on plan to be charged 
twice the price of straight. 
Curved work, glued up in 
thicknesses, to be charged 
three times the price of 
straight. 




8. d. 

%i 

3 

3^ 

^ 

4J 

5 

4J 

5 

OJ 

^ 



Of 



Feb foot bupeb. 
1 inch. 



8. d. 

3i 

3f 

4i 

4J 

5J 

6 

5J 

6 

OJ 

Of 



OJ 



>. d. 

4 

4J 

5 

5J 

^ 

7 

^ 

7 

OJ 

1 



1^ inch. 



8. 



4| 

5i 

5| 

6i 

7i 

8 

7i 

8 

OJ 

1 



Of 1 



B 2 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 



Deal. 

Straight or raking, including 
glue joints or beading, where 
necessary, fixing and nails, and 
applying to every description 
of work not particularly speci- 
fied. 

Rough 

Edges shot 

Wrought one side, edges shot ... 

Wrought two sides and edges shot 

Wrought one side and framed or 
clamped 

Wrought two sides and framed or 
clamped 

Wrought one side and dovetailed 

Wrought two sides and dovetailed 

If ploughed and tongued or re- 
bated joints, add to items 

If keyed to dado, add to items... 

If hung with hinges, add to items, 
exclusive of hinges and screws 



Curved work, bent in fixing, to 
be charged one and one fourth 
the price of straight. Curved 
face, as to cylinders, &c.,to be 
charged one and a half more. 
Curved on plan to be charged 
twice the price of straigbt. 
Curved work, glued up in 
thicknesses, to be charged 
three times the price of 
straight. 



PlB FOOT BOFBB. 



H inch. 
(. d. 










6i 
6| 

n 



8J 












9i 
1 



li 



2 inch. 
8, d. 


2i inch. 
8, d. 


7 
7| 

h] 

9 


8i 
9J 
lOi 
lOf 


m 


1 OJ 


Hi 
10^ 
Hi 


1 li 

1 oj 

1 li 


1 


li 


li 


n 


li 


u 



8 inch. 

8. d. 

10 

Hi 

1 
1 OJ 

1 H 



1 
1 

1 



H 



li 
ij 

IJ 
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Table V. — continued. 
Prices for Tiwher and Oarpentera' Work, 



Wainscot. 

Straight or raking, including 
glue joints or beading where 
necessary, fixing and nails, 
and applying to every descrip- 
tion of work not particularly 
specified. 

215. Rough 

216. Edges shot 

217. Wrought one side, edges shot 

218. Wrought both sides, edges 
shot 

219. Wrought one side, and 
framed or clamped 

220. Wrought both sides, and 
framed or clamped 

221. Wrought one side and dove- 
tailed 

222. Wrought both sides and 
dovetailed 

223. If ploughed and tongued, or 
rebated joints add 

224. For deal, oak, or wainscot put 
together with white -lead, add 

225. If plugged to walls with oak 
or fir plugs add 

226. If fixed with wrought copper 
nails add 

227. If jointed and pitched on one 
side as to gutters add 



Curved work, bent in fixing, to 
be charged one and one-fourth 
the price of straight. Curved 
face, as to cylinders, &c., to 
be charged one and a half 
more than straight. Curved 
on plan to be charged twice 
the price of straight. Curved 
work, glued up in thicknesses, 
to be charged three times the 
price of straight. 



Pur foot super. 













6i 


8i 


n 


10 


8i 


10| 


n 


10 


8J 


11 


Of 


1 




Oi 




1 




Oi 




1 



«. d. 

lOi 
114 






10 










10? 




1 


1 


Of 




3 


1 


li 




4 


1 


Of 




3 


1 


If 




4^ 





u 





^ 





Oi 





n 





1 





1 





Oi 





Oi 





1 





1 
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Table V. — continued. 
Prices for Timber and Carpenters' Work, 



Wainscot. 

Straight or raking, including 
glue joints or beading where 
necessary, fixing and nails, 
and applying to every descrip- 
tion of work not particularly 
specified. 

Bough 

Edges shot 

Wrought one side, edges shot ... 
Wrought both sides, edges shot 
Wrought one side, and framed or 

clamped 

Wrought both sides, and framed 

or clamped 

Wrought one side and dove- 

taileid 

Wrought both sides and dove- 
tailed 

If ploughed and tongued, or 

rebated joints add 

For deal, oak, or wainscoat put 

together with white-lead, add 
If plugged to walls with oak or 

fir plugs add 

If fixed with wrought copper 

nails add 

If jointed and pitched on one 

side as to gutters add 



Curved work, bent in fixing, to 
be chargedone and one-fourth 
the price of straight. Curved 
face, as to cylinders, &c., to 
be charged one and a half 
more than straight. Curved 
on plan to be charged twice 
the price of straight. Curved 
work,gluedup in thicknesses, 
to be charged three times the 



price 


01 strai| 


;ht. 




Per foot bupeb. 


1^ incli. 


1} inch. 


2 inch. 


24 inch. 


8. d. 

1 


*. d. 


«. d. 


*. d.' 


1 ^ 

1 2i 
1 3 








1 6 








1 6i 








1 6 








1 7 








H 








1 


1 


1 


1 


OJ 


OJ 


Of 


OJ 


1 


1 






1 


1 


1 


H 
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Table V. — continued. 



Prices for Timber and Oarpenter^s Work. 



Oak Fillets 

and Oak in narrow widthfl, prepared and 

fixed, all complete. 

228. Two inches wide and under, roup^h 

229. Ditto, wrought 

230. Ditto, wrought, beaded or cham- 
fered on one angle 

231. Ditto, wrought, beaded or chamfered 
on both angles 

282. Ditto, wrought, and rounded on one 
edge 

238. Ditto, wrought, and rounded on both 
edges 

284. Three inches wide and under, rough 

286. Ditto, wrought 

236. Ditto, wrought, and beaded or 
chamfered on one angle 

237. Ditto, wrought, and beaded or 
chamfered on two angles 

238. Ditto, wrought, and rounded on one 
edge 

289. Ditto, wrought, and rounded on both 
edges 

. Elm Fillets. 

240. Two inches wide and under, rough 

241. Ditto, wrought 

242. Ditto, and beaded or chamfered on 
one angle 

243. Three inches wide and under, rough 

244. Ditto, wrought 

245. Ditto, and beaded or chamfered on 
one angle 



Per taro linrau 



i inch. 



I. d. $. 

















I inch. 



^ 



6 

6| 

6i 

7i 

4i 



7i 

8J 

7i 



9 



li 
3 

2| 
3f 



51 








d. 
H 



0} 

7i 

7J 

» 

5 J 

(5i( 

8i 

9 



9 



lOi 



2J 
3j> 



1 inch. 








d. 









H 

3 

4i 



6 



7i 

8J 

8J 

lOJ 
({ 

8J 

9J 
\\l 

lOi 

1 OJ 



3 

4i 

« 

4^ 

6 

7i 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 



Oak Fillets 

and Oak in narrow width, prepared and 

fixed^ all complete. 

Two inches wide and under, rough 

Ditto, wrought 

Ditto, wrought, beaded or chamfered on 

one angle 

Ditto, wrought, beaded or chamfered on 

both angles , 

Ditto, wrought, and rounded on one edge 
Ditto, wrought, and rounded on both edges 

Three inches wide and Under, rough 

Ditto, wrought 

Ditto, wrought, and beaded or chamfered 

on one angle 

Ditto, wrought, and beaded or chamfered 

on two angles 

Ditto, wrought and rounded on one edge 
Ditto, wrought, and rounded on both edges 

Elm Fillets. 

Two inches wide and under, rough 

Ditto, wrought 

Ditto^ and beaded or chamfered on one 

angle 

Three inches wide and under^ rough...... 

Ditto, wrought 

Ditto, and beaded or chamfered on one 

angle * 



Per yard ijneal. 



1^ inch. 



8, 






5i 
6| 



8i 

9 
9 
Hi 
7i 
n 9f 

llj 



1 
1 
1 



Of 













5 



6| 

H 

6f 



8i 



1 4 inch. 



8, d. 

6 

8i 

9| 

lOJ 

io| 

1 Of 
9 

Hi 

1 Oi 



1 
1 
1 



2i 
3f 












^ 

6 

n 

6 



9 



2 inch. 



8, 






d. 

6| 
9 



lOJ 

1 

Hi 

1 2i 

lOi 

1 Of 

1 2i 



1 
1 
1 



3| 

3| 
6 



5i 
6f 

Si 
6| 
9 

lOi 
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Table V, — continued. 

Prices for Timber and Carpenter's Work. 

Deal Floors Prepared from Deal Widths. 



Laid complete, with wrought iron 
clasp nails, including half spaces 
and landings of stairs; nett 
quantities only in admeasure- 
ments, and no allowance for 
extras. 

With Broken Joints. 

246. Rough, edges shot and fil- 
listered 

247. Wrought, ditto 

248. Ditto, rebated and fiUistered 

249. Ditto,tongued with hoop iron 

Straight Joints and Tongued 
Headings. 

250. Wrought, edges shot and 
fillistered 

251. Ditto, and ploughed and 
tongued, or rebated and filletted 

252. Wrought and tongued with 
hoop iron 

253. If copper nails add 

254. If oak treenails add 

Prepared prom Batten Widths, 
with Broken Joints. 

255. Wrought, edges shot and 
fillistered 

256. Ditto, rebated and filletted 

257. Ditto, and tongued with 
hoop iron 

Straight Joints and Tongued 
Headings. 

258. Wrought, edges shot and 
fillistered 

259. Ditto, and ploughed and 
tongued or rebated and filletted 

260. Ditto, and tongued with 
hoop iron 



Peb square. 



I inch. 



Nails 

15 lbs. 

per 

1000. 



8. 



25 

28 



d. 

6 




29 



1 inch. 



Nails 

20 lbs. 

per 

1000. 



8. 

31 
34 



d. 

6 




35 6 



6 6 



35 



37 



« t • 



1^ inch. 



Nails 
25 lbs. 
per 
1000. 



8. 

37 
40 
45 
45 



41 

46 

47 
9 
5 



41 

48 



43 
50 
51 



d. 

6 


6 



6 

6 







6 
6 



49 6 



6 
6 
6 



H inch. 

Nails 

30 lbs. 

per 

1000. 



8. d. 

44 

46 6 

53 

53 6 



48 6 

55 

55 6 

12 

6 



48 6 

57 

58 



50 6 

59 

60 
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Table IV. — continued. 

Prices for Timber and Carpenter's Work. 

Deal Floors Prepared from Deal Widths. 



Laid complete, with wrought iron clasp 
nails, including half spaces and 
landings of stairs; nett quantities 
only in admeasurements, and no 
allowance for extras. 



With Broken Joints. 

Rough, edges shot and fillistered. 

Wrought, ditto 

Ditto, rebated and fillistered ... 
Ditto, tongued with hoop iron... 



Straight Joints and Tongued 
Headings. 

Wrought, edges shot and fillistered... 
Ditto, and ploughed and tongued, or 

rebated and fiUetted 

Wrought and tongued with hoop iron 
If oak treenails add 

Prepared prom Batten Widths, 
with Broken Joints. 

Wrought, edges shot and fillistered ... 

Ditto, rebated and fiUetted 

Ditto, and tongued with hoop iron ... 

Straight Joints and Tongued 
Headings. 

Wrought, edges shot and fillistered... 
Ditto, and ploughed or tongued, or 

rebated and fiUetted 

Ditto, and tongued with hoop iron . . . 





Pbb bquabi. 


2 inch. 


2^ inch. 


3 inch. 


Nails 


Naila 


KaUs 


4a lbs. 


60 lbs. 


80 lbs. 


per 1000. 


per 1000. 


per 1000. 


8. d. 


>. d. 


(. d. 


56 


68 


79 


59 


71 


82 


65 6 


78 6 


90 


66 6 


79 6 


91 


61 


73 6 


85 6 


67 6 


81 6 


93 6 


68 6 


82 6 


94 6 


7 


8 6 


10 


61 


73 6 


85 


70 


83 6 


96 


71 6 


85 


97 6 


64 


77 6 


89 6 


73 


87 6 


100 6 


74 6 


89 


102 
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Table V. — continued. 



Priceafor Timber and Carpenter's Work. 

Oak Flocks. 

Per square. 



With Broken Joints. 

261. Roughs edges shot 
and fiUistered 

262. Wrought ditto 

263. Wrought, rebated, 
and filletted 

Straight Joints and 
ToNGUBD Headings. 

264. Wrought, edges shot 
and fillistered 

265. Ditto, and ploughed 
and tongued, or rebated 
and filletted 

266. If oak treenails in- 
stead of iron nails, add 



1 incli. 



Nails 

25 lbs. 

per 1000. 



8. d, 
64 

68 



70 



1^ inch. 



Nails 

82 lbs. 

per 1000. 



». d. 

77 
81 

90 



84 



93 



6 



14 incli. 



Nails 

40 lbs. 

per 1000. 



«. d. 

90 
94 

104 



97 



107 
7 



2 incli. 



Nails 

50 lbs. 

per 1000. 



8. d. 

115 
119 6 

130 



123 



134 



8 6 



24 inch. 

Nails 

70 lbs. 

per 1000. 



8. d. 

141 
145 

157 



150 



162 



10 



In floors of IJ inch thick and upwards, the floors must be 
compressed to their situations at every third board, by dogs or 
patent levers. 
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' Table V. — continued. 

Prices for Timber and Carpenter's Work. 

Gates, Doors, and Flaps, Ledged. 

Deal and Oak. 

The edges and ends of the ledges to be chamfered, and in 
wrought doors the boards to be beaded. Up to IJ inch thick 
the ledges to be of the same thickness as the doors, and beyond 
that thickness ^ an inch less than the thickness of the doors. 
The boards not exceeding six inches wide. 



280. Rough 

281. Edges shot 

282. If braced 

288. Wrought 

284. Ditto, and ploughed and 
tongued, or rebated 

285. If braced 

286. If hung, add per super foot 

287. If in two leaves „ „ 

288. If in two heights „ „ 



Pi 


SB FOOT BCFER. 


Deal. 


} inch. 


1 inch. 


\\ inch. 


8, d. 

4J 
5 


$. d. 

6 
6 


8. d. 

6 
7 


5f 
6 


7 
7i 


7i 

8,; 

2 


6f 
8 
Of 
1 


8 
9i 
Of 
1 


9i 
11 
Of 
1 


1 


1 


1 1 



Rough . . . 
Edges shot 
If braced 
Wrought 



Ditto, and ploughed and tongued, 

or rebated 

If braced 

If hung, add per super foot 

If in two leaves 



If in two heights 



}} 



}} 



99 



99 



Peb foot sufeb. 



Deal. 




8, d. 













1 







7 
8 

lOf 
Oi 

1 
1 
1 



(. d. 











1 
1 







9f 

IH 

Hi 

Oi 
2 

li 

1 

li 



H inch. 



1 
1 
1 
1 

1 
1 







Curved heads to be measured nett, and to be paid for at 
the price of the straight. 



d. 
2 
4 

^ 
5| 

7f 
11 
1 

u 
If 

twice 



^^^^^^F ESTIMATE AND PRICE BOOK. 


1 




^^^^^^ Tablb Y. — coniinued. 




H 


^^^^^ Prims for Timber and Carpenter a Worl 


^1 


^■Dbal Doors asd Gates, Wrought and 


Pes 


MO 


T ^1 


^H Framed in Panels, incloding 
^1 Hanging. 


li inch. 


tl inch. 


a inch. 












1. d. 




d. 


(. d. 


^H' B^9. One or two panel, square and flat. . . 


8 


U 


9 


11 


H^ 290, Ditto, flush, square and flat 


9 





10 


1 9 


291. Ditto,* ditto, both sides 


10 
8 
10 


1 



1 





9 
11 

a 
11 


1 2 

11 

1 1 

1 2 
1 1 


292. Four panel, square and flat 


293. Ditto, flush, square and flat 


294. Ditto,* ditto, both sides 


295, Six panel, square and flat 


296. Ditto, flush, square and flat 




1 

1 




1 


1 2 
1 3 


297. Ditto,* ditto, both sides 


298. Hung in two leaves, or for double 


margins separated by a bead, 2 or 4 










panel, and the opening not exceeding 










80 super ft add per sup. foot 


1 





1 


1 


299. Ditto, ditto, 6 panel ditto, add „ 







IS 


1§ 


For Bqaare framing moulded — 










^_ 300. One or two panels, for each side add 


1 





1 


1 


^LSOl. Four ditto ditto add 


1 





1 


1 


^K02. Six ditto ditto add 


1 





14 


H 


^^K03. For each face of one, two or fonr 










^m panels, flash doors, add, if bead butt. 










^1 per foot super, \d. 










^BS04. Ditto, if bead flush, add per foot 










^^ super \d. Beads to be worked on 










framing of bead flush doors. 










Ditto, ditto, ditto, six panels— 










1 805. Bead butt, add per super foot, ^d. 










^1 806. Bead butt, add per super foot, \d. 










H307. Four panel, bead butt or flush at 










^m bottom and moulded and flat at the top. 










^" square and fiat at the back 




1 
1 




1 


1 1 

1 I 


SOS. Six panel, ditto, ditto, ditto 


809. Four panel, bead butt or flush at 










bottom raised panel at top, square and 










fiat at the back 




1 


I 


1 -A 


310. Six panel, ditto, ditto, ditto 




1 


2 


1 4 


Curved heads to be measured nett, and to be paic 


for at twice the H 


^B price for the straight. 




■ 


^1 • To bolude flolid panela, if required, and joints plouelied, f 


eather-tDnguec!, aud ■ 


■ (lued. 




J 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 



« 

Deal Doors and Gates, Wrought and Pram ed 
IN Panels, including Hanging. 

Four panel, square and flat 

Ditto, flush, square and flat 

Ditto,"^ ditto, both sides 

Six panel, square and flat 

Ditto, flush, square and flat 

Ditto,"^ ditto, both sides 

Hung in two leaves, or for double margins sepa- 
rated by a bead, 2 or 4 panel, and the opening 
'not exceeding 30 super feet, add per foot super 

Ditto, ditto, 6 panel ditto add 

For square framing moulded — 

One or two panels, for each side, add 
Four ditto ditto add 

Six ditto ditto add 

For each face of one, two or four panels, flush 
doors, add, if bead butt, per foot super, ^d. 

Ditto, if bead flush, add per foot super, ^d. Beads 
to be worked on framing of bead flush doors. 

Ditto, ditto, ditto, 6 panels — 
Bead butt, add per super foot, ^d. 
Bead butt, add per super foot, Id, 

Four-panel, bead butt or flush at bottom and 
moulded and flat at the top, square and flat at 
the back 

Six-panel, ditto, ditto, ditto 

Four-panel, bead butt or flush at bottom, raised 
panel at top, square and flat at the back 

Six-panel, ditto, ditto, ditto 



» 



}i 



}} 



» 



Feb foot bupeb. 


24 inch. 


3 inch. 


». d. 


8, d. 


1 1 


1 8 


1 3 


1 6 


1 5 


1 7 


1 3 


1 5 


1 4 


1 7 


1 6 


1 8 


14 


2 


IJ 


2 


n 


2 


2 


2 


2 


2J 



1 3 

1 4 

1 5 

1 6 



1 5 

1 6 

1 7 

1 8 



Carved heads to be measured nett, and to be paid for at twice the 

price for the straight. 

* To indade solid panels if required, and joints ploughed, feather-tongued, and 
glued. 
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Table V. — continued. 
Prices for Timber cmd Carpenter's Work 



Gates and Doors Framed and 
Braced, with Maroins not 
less than 6 inches wide, 
including hanging. 

811. Wrought, rebated, & beaded 

812. Wroujfht, herring -boned, 
and solid at bock 

813. Prepared and hung folding 
314. Put together with white lead 
815. If prepared with wicket, 

each wicket 





Ui 


IK, 




PXB FOOT BUPBB. 


2 inch, 

filled in 

with i 

in. plank. 


2i inch. 

filled in 

with \i 

in. plank. 


8 inoh, 
filled in 
with 11 
In.pUnk. 


4 Inoh, 

filled in 

with 2 

in. plank. 


f. d. 

1 9 


f. d, 

2 


1, d, 

2 4 


(. d, 

3 


2 
2 2^ 


2 4 

2 n 

2 7i 


2 9 

3 
3 1 


3 9 

4 J 
4 2 


12 


14 


16 


17 







Deal, 






I'SB FOOT BUPKR. 


1 i inoh, 

filled in 

with ] in. 

batteni. 


2 inoh, 

filled in 

with 1 in. 

battens. 


2A inoh, 

filled in 

withUin. 

batteni. 


8 Inoh, 

filled in 

withl|in. 

batlenii. 


4 iurli, 

filled in 

with 2 in. 

batten). , 


f. d. 


f. d. 


f. d. 


1. d. 


f. d. 


10 


1 


1 2 


1 4 


1 9 


1 11 


1 2 


1 4 


1 7 


2 1 


1 


1 8 


1 6 


1 9 


2 3 


1 0^ 


1 3* 


1 7 


1 10 


2 4 





7 


8 


9 


11 



Wrought, rebated, and 

beaded 

Wrought, herring-boned, 

and solid at back 

Prepared and hung folding 
Pat together wiUi white 

lead 

If prepared with wicket, 

each wicket 

Archithaves. Deal. 

«. d. 

316. Single, above 2} inches in girth per foot super H 

317. Ditto ditto ditto circular on plan 

per foot super 1 3 

318. Ditto ditto ditto circular doors and 
window frames per foot super 1 7 

810. Double architraves to be girted and taken as mouldings. 

f 
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1 


-d^ 


> t^ 


.9 


s 


•oO O 1 


IM 


1 










■*s 


i 'I 

d 

; O 






^ 


. ^ 








D g. 
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Table V,— continued. 
Prieea for Timber and Carpenter's Work. 
Deal Jambs and Sovpits^ Fixed Complktk. 

PlB FOOT BUPIB. 



822. Plain 

823. Single rebated 

324. Double rebated 

325. Framed square and ilat in one or 
two panels in hei(>;ht 

326. Ditto^ ditto^ and rebated one ed^e 

327. Ditto^ ditto, and rebated two ed^es 

328. Ifasin last three Items and moulded 

329. Frameil square and ilat in three or 
four panels in height 

330. Ditto, ditto^ and rebated one edge 

331. Ditto, ditto, and rebated two edges 

332. Ifasin last three Items,aud moulded 



) inoli. 


1 inoh. 


Uinoh. 


«. i. 


«. i. 


«. d. 


4 


5 


6 




6 


7 




6} 


7i 




7 


H 




7 


8 




8 


9 







10 




7 


8 




7| 


8J 




8 


9 




i) 


10 



Plain 

Single rebated 

Double rebated 

Framed square and ilat in one or two 

panels in height 

Ditto^ ditto, and rebated one edge 

DittOi ditto, and rebated two edges 

If 88 in last three Items and moulded ... 
Framed square and ilat in three or ibur 

panels in height 

Ditto, ditto, and rebated one edge 

Ditto, ditto, and rebated two edges 

If as in last throe Items, and moulded... 



Uinob. 



«. d. 









7 

8 
8i 



S inob. I 3) Inob. 



9 


10 

Hi 

u 

9; 
u 10 
11 



I. d. 

9 

OJ 

10 

10} 

U 

1 

I 1 

11 

114 

1 

1 li 



t. d, 

11 

1 
1 0^ 



... 



... 
• •• 



r2 
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Table V. — continued. 



Prices for Timber and Carpenter's Work. 



Dado. 



833. Levels ploughed and tongued beading joints 
glued up, and keyed and grooved at internal^ 
angles per foot super 

334. Raking, ploughed and tongued heading 
joints glued up, and keyed, including ramps 

per foot super 



1 inch 
deal. 


11 inch 
deaL 


8, d. 


(. d. 


7J 


9 


10 


1 1 



Deal Mouldings, 
Including double-faced architraves. 

335. Above 2 J inches in girth ...per foot super 

336. Under 2^ inches in girth per foot run 

Oak Mouldings, 
Including double-faced architraves. 

337. Above 2J inches in girth ...per foot super 
338- Under 2^ inches in girth per foot run 



Straight. 


Curved on 
straight 
plans, or 
straight 

on carved 
plan. 


(. d. 
10 


8, d. 

1 9 


2 


• • • 


1 2 


2 


8 


• • . 
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Table N .—continued. 

Prices for Timber amd Carpenter^ 8 Work. 

Deal Cased Sash Frames. 



s. d. 



839. Prepared for 1^ sash frames^ oak sills^ inch deal out- 
side and f-inch inside linings^ two-inch heads^ 1^-inch 
pnUeys, tongued to linings, f -inch parting beads, ^-inch 
back linings and parting slips ; inside beads l|-inch 
wide X I thick, single or double hung, exelosive of 
pulleys, but including the fixing per foot super 7 

S40. Prepared for 2-inch sashes, with ditto, ditto, ditto, bnt 
with 1-inch inside Unings and 1 ^-inch wide inside beads 

rr foot super 8 
» 1^ 

84£. Kwith wainscot beads add „ 0| 

843. Solid frames, common or transom, 4 J Oak. Deal. 

inches by 3^ inches, deal parting beads^ •• ^' «• ^' 

slip or weather beads, f inch outside Knings 

and inside beads, oak-weathered and re- 

batedsills perfootsuper 1 8 

844 Ditto, ditto, ditto, 5| inches by ^ 

inches perfootsuper 1 2 8f 

The superficial quantities in semicircular or 

segmental heads^ to be paid for at twice 

the above rates. 
845. Solid circular frames, wrought and cham- 
fered, with proper deal beds and linings (to 

be measured square to the diameter of the 

circle^ or mean diameter for elliptical cunre) 

per foot super 2 8 1 9 

N.B. The exterior height and width of the sash frame to 
determine the superficial quantity. 
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Table Y,— continued. 
Prices forTvmher a/nd Carpenter's Work. 



Sashes. 

Fixed or hung with hinges or 
pivots, hut exclusive of the 
price of hinges or pivots. 

346. Square har 

347. Moulded or bevelled bar. . . 

348. If hung in frames, with 
line and iron weights, but ex- 
exclusive of the price of lines 
and weights, add per foot super 



Per foot bupeb. 



li-inch Deal. 



Straight. 



8, d. 

5 
6 



2i 



Circular 

or 

curved 

head. 



8 d, 

8 
10 



2^ 



2-inch Deal. 



Straight. 



«. d. 

6 
7 



2^ 



Circtdar 

or 
curved 
head. 

8. d. 

10 

1 



2J 



Circular^ segmental, or other curved sashes to be squared 
by taking the greatest heights and widths. 



Sound Boarding, pee squARB, including Fillets. 

349. Of not less than |-inch deal 

350. Ditto 



ditto edges shot 



8. 


d. 


30 


6 


32 


6 



Weather Boajlding, 
Per square, with IJ-inch laps. 

351. Three-quarter inch deal... 

352. Battens 

353. If copper nails are used, 

add per square 



Bough. 


Wrought 
. one side. 


«. d. 

23 6 
26 

3 8 


(. d. 

26 6 
30 

3 8 



Wrought 
hoth sides. 



8. d. 

29 6 

33 

3 8 



Weather Boarding, 
Per square, with IJ-inch laps. 

Three-quarter inch deal 

Battens 

If copper nails are used, 

add per square 



Wrought 

one side and 

chamfered. 



8. d. 

28 6 

32 6 

3 8 



Wrought I Wrought 
both sides &hoth sides & 



chamfered. 



«. d, 

31 6 

34 6 

3 8 



rehated. 



8. d, 

32 6 

36 6 

3 8 
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Table V, — continued. 
Prices for Timber and Carpenter's Work 



Staibcases. 

354. Rongh steps and risers^ edges 
shot 

865. Wrought steps and risers^ 
with rounded nosinjjs 

o 

856. Wrought, glued and blocked, 
with rounded nosings 

857. Wrought, glued and blocked, 
with rounded nosings, and 
moulded 

358. If steps are dovetailed for 
balusters add 

359. Withrisers,oneedgetongued 
into treads add 

360. With both edges tongued 
into treads add 

361. Withsteps and risers squared 
at one end and fitted into 
string add 

362. Ditto, ditto at both ends, add 

363. Circular at one end and 
fitted into string add 

864. Circular at both ends and 
fitted into string: add 



865. Return, moulded nosings to ends of steps, per ft. run 1 





PlB 


FOOT StIPlCB. 




Oak. 


1 inch. 


1^ inch. 


14 inch. 


2 inch. 


8. d. 


«. 


d. 


*. 


d. 


«. d. 


1 2 


1 


4 


1 


6 


1 10 


1 4 


1 


6 


1 


8 


2 a 


1 H 


1 


8 


1 


10 


2 3 


1 7 


1 


H 


2 





2 5 


IJ 





li 





U 


li 


1 





1 





n 


2 


£ 





2 





3 


4 


0| 
li 






Of 






1 
2 


li 
2i 


IJ 





Ih 





2 


2| 


3 





3 





4 


5 



366. Ditto 



ditto 



ditto 



circular 



w 



2 4 
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Table V. — continued. 
Prices for Timber and Carpmter'a Work. 



Staircases. 

Rough steps and risers^ edges 

ishot 

Wrought steps and risers, with 

rounded nosings 

Wrought, glued and blocked, with 

rounded nosings 

Wrought, glued and blocked, with 

rounded nosings, and moulded 
If steps are dovetailed for balus- 
ters add 

With risers, one edge tongued 

into treads add 

With both edges tongued into 

treads add 

^ith steps and risers squared at 

one end and fitted into string 

add 
Ditto, ditto, at both ends ... add 
Circular at one end and fitted 

into string add 

Circular at both ends and fitted 

into string add 





Pei 


S VOOT 8DFSB. 




DCAL. 


1 inch. 


1} inch. 


14mRl>< 


2 iach. 


1. d. 


t. 


d. 


(. d. 


«. d. 


0- 7 





8 





11 


8 





9 


10 


1 


9i 





lOJ 


1 


1 2 


lOJ 


1 





1 2 


1 4 


1 





1 


1 


1 


Of 





Of 


1 


1 


li 





li 


2 


2 


OJ 
1 








1 
li 


1 
li 


1 





1 


li 


li 


2 





2 


3 


3 



Return, moulded nosing to ends of steps, per foot run... 8 
ibitto ditto ditto circular ., •«• 16 
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Table V. — continued. 



Prices for Timber cmd Carpenter's Work. 



Deal Partitions. 

367. Framed square and flat panel 

368. Ditto^ left rong^h on one side 

369. Ditto^ moulded on one side 

870. Bead and butt^ or bead and flush 

square and flat panel 

371. Ditto, left rough on one side 

372. Ditto, moulded on the back 

373. Bead and butt, or bead and butt on 
both sides 



Feb 


F001 


r BDrcB. 


1 inch. 


1^ ioch. 


14 inch. 


«. d. 

7 
6 
8 


*. 






d. 
8 
7 
9 


«. d. 
8| 

7i 
9f 


8 
7 
8 







9 

8 
9 


lOi 
U 9i 
lOJ 


■ • • 





11 


1 



Deal Paetitioxs. 

Framed square and flat panel 

Ditto, left rough on one side 

Ditto, moulded on one side 

Bead and butt, or bead and flush, square and flat 

panel 

Ditto, left rough on one side 

Ditto, moulded on the back 

Bead and butt, or bead and butt on both sides .. 



Pnt rOOT 80PKB. 


2 inch. 


21 inch. 


i. d. 

10 


». d. 

1 


8f 
10 


lOi 

1 


1 1 


1 2 


1 

1 1 


1 oj 

1 2 


1 2 


1 4 
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Table V. — continued. 
Prices for Timber and CarperUcT^s Work 

Stairs, 



Deal String Boards. 

The superficial quantity of any circular 
part of a string to be allowed for twice 
the following prices : — 

874. 
875. 
876. 
877. 
878. 
879. 
880. 
881. 
882. 
888. 



Rough 

Ditto^ framed 

Wrought one side 

Ditto and framed 

Wrought two sides 

Wrought and framed ... 

If scored '. 

If moulded 

If cut for steps and risers 
Mitred and ditto^ ditto 



Pkb foot bupbb. 

1 inch. I 1} inch. I 14 inch. 



i. d, 

4> 

5 

&i 

6i 

6i 

7i 

9 

8 

9 

11 



«. 


d. 





5 





6^ 





6i 





7i 





7 





8i 





10 





8i 





10;; 


1 


0^ 



«. d. 

6 
7J 
7J 
8i 
8 
9i 
11 
lOi 

Hi 

1 U 



Stairs. 

Deal String Boards. 

The superficial quantity of any circularr 
part of a string to be allowed for twice 
the following prices : — 

Rough 

Ditto, framed '. 

Wrought one side 

Ditto and framed 

Wrought two sidies 

Wrought and framed 

If scored 

If moulded 

If cut for steps and risers 

Mitred and ditto, ditto 



Fn 


TOOT aopi 


2 inch. 


24 inch. 


«. d. 

7i 
9 
9 


«. d. 

9 
lOi 
11 


lOi 
10 

11 

1 1 


1 

Hi 

1 0| 
1 2 


1 


1 2 


1 1 


1 3 


1 3 


1 5 



8 inch. 

I. d. 
10 



1 
1 
1 
1 
1 
1 
1 
1 
1 



Oi 

04 

2 

3 
5 
4 
6 
7 
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Table V, — continued. 
Prices far Timber and Ca/rpenter'a Work 



Handrails^ including Sinking 
70£ Balusters. 

384. Averaging 2^ x 2^ inches^ rounded 
only 

385. Ditto^ ditto, moulded 

386. Ditto^ 3x3 inches, rounded 

387. Ditto, ditto, moulded 

888. Bamps and knecs^ or circular, or 

elliptical on plan, averaging 2^ x 2^ 
inches, moulded 

389. Wreathed or twisted, averaging 
2^ X 2^ inches, moulded 

890. Bamps and knees, circular or ellip- 
tical on plan, averaging 3x3 inches, 
moulded 

391. Wreathed or twisted, averaging 
3x3 inches, moulded 

392. Framed, level, or raking, averaging 
above 3x3 inches, moulded 

per foot cube 

Newels. 

393. Wrought and framed, level or 
raking, averaging 2| x 2} inches 

per foot run 

394. Wrought and framed, level or raking, 
averaging 3x3 inches per ft. run 

395. Wrought and framed, level or 
raking, above 3x3 in.... per foot cube 

396. Mitred and rounded tops, per ft. run 

Balusters. 

397. Averaging 1| inch ... per foot run 

398. Ditto 11 „ ... 

399. Ditto 1 „ ... 

400. Ditto I „ ... 

401. Turning balusters add 

402. Turned pendants „ 

403. Ditto caps „ 



Fib foot bdv. 



Hondarat 

Maho* 

gany. 



1 
1 
1 
1 



5 

10 



d. 







5 10 
12 3 



••• 



4 

1 



Oak. 


DeaL 


«. d. 

10 

1 Ji 

Hi 

1 3^ 


$. d. 
6 
9 
8 
10 


3 


2 9 


9 3 


5 10 


4 8 


3 


10 9 


6 8 


14 


8 6 


8 


5 


10 


6 


12 
6 


7 

4 


4 
3 
2i 
2i 
7 

4 

1 


2i 
2 
If 

H 

6 
.8 
9 
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TABLE VI. 

PRICES FOR WROUGHT IRON WORK. 

£ 8. d. 

1. Girders and joists of rivetted plate and angle iron^ 

not exceeding 20 feet in length, fixed per cwt. 13 

2. Ditto^not exceeding 40 feet in length, fixed „ 15 
8. Ditto, not exceeding 60 feet in length, fixed „ 17 

4. Ditto, not exceeding 100 ft. in length, fixed „ 10 

5. Wrought iron trusses, with bolts and nuts in iron 

roofs, exclusive of any cast iron, fixed per cwt. 17 

6. PurlinsandraftersofangleorT-iron, fixed „ 14 10 

7. Tie-rods, screwed and fitted, fixed ... „ „ 15 

8. Sheet iron covering, including all necessary bolts, 
screws, and rivets, fixed. No. 12 to No. 20 gauge 

per cwt. 14 

9. Ditto, ditto, fixed, No. 21 to No. 24 gauge, 

per cwt. 16 

10. Add if eoiTugatcfd, fixed „ 3 

11. Add if corrugated and curved, fixed „ 4 6 

12. Sheet iron as above, galvanized. No. 12 to No. 14 

per cwt. 10 
18. Ditto ditto ditto No. 15 to No. 17 

per cwt. 12 

14. Ditto ditto ditto No. 18 to No. 20 

per cwt. 14 6 

15. Ditto ditto ditto No. 21 to No. 24 

per cwt. 18 6 

16. Ditto ditto ditto No. 25 to No. 27 

per cwt. 1 12 6 

17. Addtolastfiveitems, if corrugated and fixed „ 5 

18. Ditto ditto if corrugated, curved, and 

fixed per cwt. 7 

19. Add to any of the above sheet irons in covering to 

doors and shutters, nailed with clout nails... per cwt. 2 6 

20. Shoes, straps, and rings for timber piles, including 

nails and staples, fixed complete per cwt. 10 

21. Bolts, rivets, hooks, or rings, under 2 lbs. per lb. Sj; 

22. Ditto ditto ditto over2 lbs. and under 

4 lbs per lb. 2f 

28. Ditto ditto ditto over 4 lbs. and under 

8 lbs per lb. 2J 

24. Ditto ditto ditto. 8 lbs. and upwards 

per lb. 2^ 
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Table VI. — continued. 

Prices for Wrought Iron Work. 

£ 8. d, 

25. Screw bolts, with nuts and washers, under 1 lb. 

per lb. 8 

26. Ditto, ditto, ditto, over 1 lb. and under 2 lbs. ,,007 

27. Ditto, ditto, ditto, over 2 lbs. and under 4 lbs. ,,006 

28. Ditto, ditto, ditto, over 4 lbs. and under 8 lbs. „ 4J 

29. Ditto, ditto, ditto, over 8 lbs „ 8| 

80. Straps for roofing, including screw bolts, gibs, and 

keys, fixed per lb. 3J 

81. Best best Stafibrdshire crown iron per cwt. 11 



82. Ditto, hammered only 
from anvil per lb. 

88. Ditto, ditto, and re- 
duced to size and pat- 
tern per lb. 

34. Ditto, hammered, re- 
duced, and filed roughly 

per lb. 

85. Add if drilled or 
punched per lb. 

86. Add if screwed, as for 
bolts and nuts... per lb. 

87. Welds, when ordered 

each 



Under 
lilbs. 


li lbs. 

and under 

3 lbs. 


3 lbs. 

andnnder 

7 lbs. 


71b». 

andnnder 

23 lbs. 


28Ib«. 

aod 
npwards 


B, d. 


«. d. 


$. d. 


1. d. 


(. d. 


2i 


2 


1| 


u 


1 


3^ 


3 


2| 


2J 


If 


4J 


3f 


3J 


2| 


2 


1 


OJ 


^ 


H 


Oi 


3 


2J 


1| 


\\ 


Of 


2 


3 


6 


9 


1 



8. d. 

88. Add if steel instead of iron per lb. 3 

89. Add if copper instead of iron „ 1 4 
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Table VI. — continued. 

• 
Prices for Wrought Iron Work. 

£ i. d. 

Wrought iron rolled I girders, not exceeding 20 feet 
in length — 

40. 6 and 7 inches deep^ and from 2 to 4 inches wide 

on the flanges per ton 18 

41. H in. deep and 5 inches wide on the flanges ,^ 13 10 

42. 10 in. deep and ditto ditto ,, 14 

43. 12 in. deep and ditto ditto ,, 14 10 

44. 15 in. deep and 6 inches ditto ditto ,^ 15 6 

45. Add for the above six items when from 

20 to 25 feet in length „ 10 

46. Ditto ditto from 25 to 80 feet lengths „ 10 
Wrought iron rolled H girders not exceeding 15 feet 

in length — 

47. 4 inches by 4 inches by 4 inches per ton 14 10 

48. 5 ditto 4 J ditto 4 J ditto „ 15 

49. 5 ditto 5 ditto 5 ditto „ 15 

50. 6 ditto 5 ditto 5 ditto „ 15 10 

51. 6 ditto 6 ditto 6 ditto „ 16 

52. 7 ditto 7 ditto 7 ditto „ 17 

53. Add for lengths from 15 to 20 feet „ 10 

54. Add ditto from 20 to 25 feet „ 1 5 

55. Add ditto from 25 to 80 feet „ 2 

56. Flitch plates under 80 feet long and not exceed- 
ing 12 inches wide^ nor 1 inch thick^ nor 4 cwt. 

per ton 12 

57. Add for every \ cwt. over 4 cwt. each plate 10 

58. Light joist bar^ from 4 to 8 inches deep, per ton 12 10 

59. Add for lengths from 20 to 25 feet „ 10 

60. Add ditto from 25 to 80 feet „ 1 
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Specification of Cant Iron Pipes, 

DESCRIBED ON PAGES 80, 81, 

All pipes above 12 inches diameter to have wide 

Rockets for lead joints ; those of 1 2 inches diameter and 

less to have principally turned and bored joints ; from 

5 to 20 per cent, of each size, according to circnm- 

fetances, having wide sockets. 

I All pipes with wide sockets above 4 inches in dia- 

I meter to have | of an inch for the joint ; the pipes of 

I 4, 3, and 2 inches in diameter to have \ of an inch for 

I the joint. 

The whole of the pipes to be subjected to hydrostatic 
\ pressure according to the following schedule, and each 
I pipe, while under pressure, must be rapped with a hand 
I hammer from end to end, so as to discover whether 
I there are any sandy, porous, or blown places ; the 
1 hammer to vary from 4 to 7 lbs. weight according to 
I the size and strength of the casting. 

The whole of the pipes to he cast vertically in dry 

I sand moulds, and to be of uniform bore and uniform 

F thickness of metal throughout, without any belts; the 

whole to be of ttie best grey metal, remelted from the 

cupola, and to be perfectly free from flaws and defects 

of every kind. 

I All pipes of 18 inches diameter and upwards to be 

I east with socket downwards ; those below that size may 

^ be cast with socket upwards. 

All pipes to be carefully coated inside and out with 
coal pitch and oil, according to Dr. Angus Smith's and 
M'Dougal's patent process. The coating to be applied 
at a proper heat and in a proper manner before rust setw 
in, and the operation to be performed under tho in- 
Bpeotion of a person appointed by the engineer of the 



l: 
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o 

GQ 

& 
CO 

o 
o o 



<j 

p^ 
o 
o 

PM 

Eh ^ 

QD O 



Eh 

a 
o 

a 

EH 

o 

pq 

Eh 

% 

CO 

pq 



O 



P5 

EH 



Maximum 
working pres- 
sure, equal to 
a column of 
water of the 
followinjg 
height. 


^OOOOOOOOOOO 


Or pounds 
square mch. 


.COOb-Ot^iOOI>-iOOt^ 

St^CDrHOrHCiOrH05:0r-i 


Proof pressure 

equal to a 

column of 

water of the 

following 

height. 


^•ooooooooooo 

SOOOOOOOOiOOO 


Permitted 
deviation 
in weight 


^^ •« »\ M •« »\ QyJ ^ •» •* •* 


Mean weight 

of 

each pipe. 


£C^ CM C<lrHrHC<lG<lf-H 
%r^ OCOrHOCOrHrHrHCOO 

^O'^iOQOOCOCOO^rHOO 
^CO'^GOC^rHrHrHrHrHrHrH 


Depth 

of 
socket 


• 


Thickness 

of 

metal. 


^rH rH rH rH 


Length of 
each pipe. 


M 


Diameter 
of pipe. 


•gCOOO-^OOQOCXDCXJOO 
^COCOCOCMC^O^rHrHrHr-lr-H 



ESTIMATE AMD PRICE BOOK. 



8i; 



OfcOOOiiOOOOO 

I 

CO t^ 00 o ^^ CO o t** o 

ooooooooo 

ooooooooo 













• 




a&ooioco»oocoooTj*co 


l-H 


?^ t^ O O rj< 
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©^CCCOOCMCOOO©^©^ 


r^ 


r^ r^ 


r^ 


O (M 


Od 
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•^ 


r-i O 
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-H $ «tS 4! «|. «^ «i. -P =^ of! 


-1* •-{! I^l "f« «i« «i» «f« 




^ CO CO CO CO CO CO 
3^ Od Od Cd O C^ Cd 


^^i ^^^ ^5^ ^5^ ^^^ ^^^ ^^^ ^^^ ^^^ ^^^ 


O»Oi0T}<Tj*Tj*c<lC<lO0^Q0t^C0i0T}<C0':M 



Ci 



a> 

CO 

a 

o 

•i-i 

CC3 

• »^ 

o 
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Ta3L15 VII. — conMnued. 



Cost of Cast Iron Pipes per mile. 



Diameter 
of Pipe. 


Thick- 
ness of 
Kpe. 


Weight 
per mile. 


Cost 

per Mile 

5(. per Ton. 


Cost 

per Mile 

6(. perToD. 


Cort 

per Mile 

Ls^og* and 

.tointing. 


Feet. 


Incli. 


Tons. 


£ 


£ 


£ 


1. 2 


1 


460 


2300 


2760 


792 


2. i 


1 


5441 


2721 


3265 


792 


S. 2 


1 


625^ 


3127 


3753 


792 


4. 2 


n 


707 


3535 


4242 


792 


5, 8 


1 


906^ 


4532 


5439 


1144 


6. S 


u 


1010 


5050 


6060 


1144 


7. 8 


If 


1221 


6105 


7326 


1144 


8. 8 


If 


15901 


7953 


9544 


1144 


9. 4 


li 


1501i 


7607 


9009 


1760 


10. 4 


H 


1888i 


9442 


11,331 


1760 


11. 4 


If 


2295| 


11,492 


13,791 


1760 


12. 4 


H 


2783i 


13,666 


16,400 


1760 


13. 5 


H 


2249 


11,245 


13,494 


2640 


14. 5. 


2 


3023^ 


15,117 


18,141 


2640 


15. 5 


2i 


3410 


17,050 


20,460 


2640 


16. 5 


H 


3810 


19,050 


22,860 


2640 



* This estimate for laying and jointing includes the spunyam and lead, as also 
the excavatingof trenches and refilling ; fair average work, not rock cutting nor 
street work. The top of the pipe is supposed to be laid three feet below the surface 
of the ground ; no allowance made for transport of pipe, which must of course depend 
on the distance from the foundry. 
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£ & 


d. 


la 





9 





11 





12 





10 






TABLE VIII. 
Caet Irariy delivered cmd Fixed. 

17. Cast iron in large hollow columns^ girders^ 
ftc. ke , per cwt. 

18. Pipes of any thickness from 3 inches to 3 feet^ 
* inside diameter with socket joiuts per cwt. 

19. Pipes of any thickness^ with flanged joints^ and 
fitted for screw bolts and nuts per cwt. 

20. Open framing of any kind^ as brackets, braces, 
steps, risers, &c., including fitting up per cwt. 

21. Cisterns and troughs „ 

22. Ditto, including waste pipes and ground-in plugs, 

and drilling holes to receive brass cocks . . . per cwt. 13 

23. Ditto, ditto, ditto, cast in separate plates, and put 
together with red lead, or iron cement, and screw 

boTtfl and nuts per cwt. 13 

24. Plates of any description, prepared and fitted for 
patting together with bolts and nuts per cwt. 

25. Solid columns „ 

26. Hollow columns, with caps and bases ; lamp posts, 
irbn heel posts, including drilling per cwt. 

27. Girders or joists (light) „ 

28. Gratings for drains, &c „ 

29. Stench traps, according to pattern „ 

30. Pump columns, including drilled eyes for handles, 

per cwt. 12 

31. Furnace fronts, boilers, soot doors, steam flues, 
dampers, with wrought iron hinges, catches, &c., 
complete per cwt. 16 

82* Plate tenons for door posts, drilled and counter 
sunk per lb. 2 

33. Pivot boxes for gates, including drilling ... „ 004 

34. Ornaments for palisading, and other light articles, 

cast in loam per lb. 2 



12 
9 



U 


12 
9 
11 
15 





U 



o 2 
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Table VIII. — continued. 
Cast Iron and Copper Work. 



35. Gutters, pipes, &c., 
including wrought iron 
holdfasts, spikes, and 
screw brackets, 

36. Rain-water gutters, 
semicircular per foot run 

37 . Ditto pipes, or trunks 

per foot run 

38. Ditto heads ..... .each 

39. Perforated covers for 
heads each 

40. Add to pipes for shoes 
or binds each 

41. Add to gutters for 
ano-les or binds . . .each 



24 inch. 


• 

3 inch. 


34 inch. 


4 inch. 


6 inob. 


8. d. 


8. d. 


«. 


d. 


8. 


d. 


«. d. 


• • a 


H 





H 





H 


9 


7 
2 


10^ 

2 6 


1 
3 


1 
3 


1 
4 


H 



• • • 

• • • 


1 


1 2 


I 


4 


1 


6 


• • • 


7 


10 


1 





1 


3 


• • • 


tf • • 


H 





5J 





6^ 





Copper Work, Fixed Complete. 

42. Copper sheet, cut to pattern, including .copper or gun s, d. 
metal nails per lb. 1 4 

43. Copper sheet, cut to pattern, and perforated as to air 
grates per lb. 1 9 

44. Copper wrought in holdfasts, staples, &c „ 1 8 

45. Ditto, ditto, in screwed work, as bolts and nuts, &c 

per lb. 2 

46. Copper sheeting, as to doors, 12 ounces to the super- 
ficial foot, including copper ties and nails, girt measure 

on the face when finished per foot super 1 4 

47. Ditto, all included, 16 ounces to the superficial foot, 
same measure per foot super 1 9 

48. Ditto, all included, 18 ounces to the superficial foot 

per foot super 1 11 

Note. — AH ironwork fluctuates in price with that of Srou; 
the above are suitable to average times, and are about 10 per 
cent, too high for the current year (1868). This note applies 
equally to Table IX. 



ESTIMATE AND PRICE BOOK. 



85 



TABLE IX. 
IRONMONGERY. 



Hinges^ fixed ; Door-handles, Ventilators, fixed ; Locks, 

fixed ; Padlocks, Nails, Tools, &c. 

49. Hinges, butt, 8 inch, with IJ inch screws, wrought 
iron per pair 

50. Ditto ditto ditto, brass „ 

51. Ditto ditto 3 J inch, with IJ inch screws, 
wrought iron per pair 

52. Ditto ditto ditto, brass „ 

58. Ditto ditto 4 inch, with If inch screws, 

wrought iron per pair 

54. Ditto ditto ditto, brass „ 

55. Ditto ditto 5 inch, with If inch screws, 
wrought iron ;. per pair 

56. Ditto ditto ditto, brass „ 

57. Ditto, back-flap table or shutter IJ inch, f inch 
screw, wrought iron per pair 

58. Ditto ditto ditto If inch, J inch 
screw, wrought iron per pair 

Hinges, cross garnet, wrought iron, fixed. 

59. Hinges, cross garnet, T or strap... 10 inct...per pair 

60. Ditto ditto ditto 12 

61. Ditto ditto ditto 14 

62. Ditto ditto ditto 16 

68. Ditto, H, wrought iron 6 

64. Ditto ditto 8 

65. Ditto ditto 10 

66. Ditto ditto 12 

67. Fasteners for sashes, strong screw, brass head with 
screws, 2 J inch each 

68. Ditto ditto ditto 8^ inch ... „ 

69. Ditto ditto, brass barrel screw, with brass 
head with screws, 1| inch each 

70. Ditto ditto ditto 2iinch ... „ 

71. Brass door handles with screws, middling size 

72. Ditto ditto ditto, large size 

78. Brass drawer handles with screws, 8^ inch , . 

74. Door springs, japantied iron, brass mounted, with 
screws, 18 inch each 

75. Ditto ditto dittoj 24 inch 



99 

if 



yy 
yy 

99 



yy 
yy 



«• d. 



1 

2 8 

1 3 

2 5 

1 7 

3 4 



2 
5 



1 
6 



8 
10 

10 



1 
1 



8 
6 



2 
9 



1 
1 
1 



1 

H 

5 



••. 



u 



6J 

10 

1 4 
1 6 

10 

1 
7 

8 3 
4 4 
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Table IX. — amiinued. 
Iron/mangery. 

76. Pivots and sockets for swing sashes^ wrought iron^ 
with screws per pair of one pivot and socket 

77. Ventilators, fixed, Arnott^s, with balanced valves, 
plain iron, small size, 18'' x S*', with brass rack 
fastener and copper wire each 

78. Ditto, large size, 16" x 10" 

79. Ditto, small size, bronzed and leathered 

80. Ditto, large, ditto ditto 

81. Ventilators, Sheringham^s, small size, 9^^ x 3", with 
line pulley and fastener each 

82. Ditto, large size, 13 J" X 6" 

83. Ditto, small sized, bronzed 

84. Ditto, large ditto 



«. d. 



8 



9} 



}i 



>f 



>y 



}} 



7 





11 





8 


6 


12, 


,0 


7 


6 


12 





9 


6 


14 






Locks supplied, fitted and fixed, everything complete. 



Stock locks, best fine plate with 
common or cast ii;on box 



staples : — 

85. 7 inch 

86. 8 

87. 9 

88. 10 



» 



» 



V 



.each 



i9 



>} 



99 



1 
2 



d, 
9 
1 
6 
9 



Iron rim locks, dead shot with 
fine round wards and brass 



bushed key holes : — 
6 inch each 

7 

8 

10 



99 



9) 



99 
99 



99 



99 



99 



99 



99 



99 



89. ^ Drawback locks, with tine round C 8 inch ...each 

90. >• wards, brass bushed holes, and k 9 

91. j backslides (lO 

Add, if with brass handle and side plate on both sides, 

per lock 

92 
93 



8 
3 
5 
6 

5 
6 

7 



d. 
2 
9 
2 
9 

3 
8 

4 



2 



Two bolt, Hobbs' or Tucker and ^ g • v h M 



\ Two bolt, Mobbs' or Incker and j 

* > Beeves^ patent machine made 4 > 

y lever lock ......^... J 



94. ^ Padlocks, fine bridge, thick ^ 2, 

95. y warded, spring and tumbler, >- 3 

96. J with brass bush and scutcheon j 3^ 

97. ChubVs patent padlocks with two keys 



i9 



99 



99 



n 



99 



99 



•9 



13 

1 

1 

2 

40 



8 


2 
5 





2 inch. 



^ inch. 



98. Iron sash pulley, with stout turned axle, each 

99, Iron frame, with brass face and wheel... „ 1 
1^0.' Ditto, ditto, and brass axle 1 



}> 



d. 


4 




1 
1 



d. 

H 

2 
6 
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Tablb IX. — continued. 



TOl. Cast copper or gun metal nails per lb. 1 3 

102. Wrought copper ditto, above 36 Iba. per 1000 „ 1 6 

103. Ditto, from 7 to 36 lbs., inclusive „ „ 1 8 

104. Ditto, under 7 lbs. „ „ 8 

105. Wrought iron Bpike of any size „ 2J 

106. Ditto, rose headed, clout, clasp, or brad, 36 lbs. and 
upwards per thousand per lb. 2^ 

107. Ditto, 20 lbs. and under 36 lbs. per thouaand „ 3 

108. Ditto, 12 lbs. and under 20 lbs. „ „ 3^ 

109. Ditto, 7 lbs. and under 12 lbs. „ ,,0 4. 

110. Ditto, 4 lbs. and under 7 lbs. „ „ 4^ 

111. Ditto, 2 lbs. and under 4 lbs. „ „ U 6 

Tools. — Carpenter's axes with handles, each, 4a. fid. ; jack 
planes, each, 48, 6d. ; smoothing planes, each, 4*. ; trying 
planes, each, 6s. Gd. ; band saws, each, 6j. ; tenon saws, 12 
inch, each, 4;. ; pickaxes, with handles, each, 3«. Gd. ; gimlets, 
msorted, per dozen, 4j, ; carpenter's hammers, middling size, 
each, 2«.; pavior's ditto, per lb., &d. ; smith's files, per inch, l^d. ; 
rasps, per inch. Id. 

SuNDEiES. — Rope, tarred, per cwt, 60*,; ditto, white, per 
cwt., 68*. ; Stockholm tar, per gallon, Is. 2(/. ; coal gas tar, per 
gallon, id. ; white lead, ground in oil for jointing, per th., id, ; 
pitch, per lb,. Id. ; iron wire, Nos. 1 to 8 gauge, per lb., id. ; 
Nos. 9 to 16, per \h.,6d.; Nos. 17 to 26, per lb,, 8d.; brass 
wire, Nos. 1 to 26, per lb., 1*. id. ; copper hell wire, per lb,, 
1*. 3rf. ; asphalted felt, per yard super, 9a!. 

See note, p. 84, with regard to fluctuations in the price of iron- 
work. 
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TABLE X. 

PAINTER'S WORK, 

Inclvding all contingencies of Cleaning, Stopping, Knotti/ngp 

Reputtying, &c. 

s, d, 

1. Painting with anticorrosion paint, per yard super ... 2^ 

2. Add for every additional coat „ „ ... \\ 

3. Painting or paying over with Stockholm tar, mixed 
with ochre or Spanish brown and pitch, per yard super 

4. Add for additional coat „ „ 

5. Painting or paying over with coal tar, mixed with 
1 lb. of pitch and 1 lb. of rosin to 6 gallons of tar 

per yard super 1^ 

6. Add for additional coat 

7. Painting with mineral paint , 

8. Add for additional coat 






%\ 



Of 
If 



li 



>y 



a 



}} 



>9 



9. Painting in common colours 

per yard super 

10. Ditto, inside cornices and ornamental 
columns, pilasters, and entablatures 

per yard super 

11. Enriched cornices 

12. Plain outside cornices... 

13. Skylights one side to out and out of 
frame per yard super 

14. Iron railings and gates, net length 
and height to be taken measured on one 
side only per yard super 

15. Trough gutters and water trunks 

per yard lineal 

16. Chains, angle staves, rails, gas pipes, 
coping edges, iron bars, plain or or- 
namental, reveals, skirting 

per yard lineal 

17. Hinges, lamps, sash frames with tran- 
soms (each division to be considered a 
frame) one side; window sills, case- 
ment lights one side each 



1 coat. ^ 


2 coats. 


Scoatfi. 


8, d. 


8. 


d. 


8. d. 


2J 





4 


5i 


8f 
7^ 
3| 




1 




6 

6 


8i 

1 4i 
8i 


4 





7 


10 


4 





6 


8 


2i 





4 


5f 


li 





If 


2i 


H 





4 


5^ 
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Table X. — continued. 

PcdrUer^a Work, including all contingencies of Gleaning^ 

Knotting, Repairing, Jkc, 



Painting in common colours per yard super 

Ditto, inside cornices and ornamental columns, 

pilasters, and entablatures per yard super 

Enriched cornices „ „ 

Plain outside cornices „ „ 

Skylights one side to out and out of frame 

per yard super 
Iron railings and gates, net length and height to 

be taken, measured on one side only 

per yard super 
Trough gutters and water trunks... per yard lineal 
Chains, angle staves, rails, gas pipes, coping 

edges, iron bars, plain or ornamental, reveals, 

skirtings per yard lineal 

Hinges, lamps, sash frames with transoms (each 

division to be considered a frame) one side; 

window sills, casement lights one side each 



Copal varnish, per gallon, 28*. ; linseed oil, per gall., 3*. 6d. 
ditto boiled, per gall., 4y. ; spirits of turpentine, per gall., 4*. 
mineral paint, per gall.. Is. 9d.; Prussian blue, per lb., 4fd. 
Spanish brown, per lb., 2^d.; red lead, dry, per lb., 4id.; lamp 
black, per lb., M. ; ivory black, per lb., M. ; anticorrosion, dry, 
per lb., 3^d.; litharge, per lb., 4^^. ; red lead putty, per lb., 3rf.; 
white lead ground in oil, per lb., 8|^. ; oxide of zinc ground in 
oil, per lb., 4^. ; prepared paint of white lead, or other common 
colour, mixed ready for use, per lb., 4 J^. ; ditto, with patent 
oxide of zinc, per lb., 4|^. ; oakstain of asphalte and raw sienna, 
per gall., 7s, 6d. 



4 coats. 


Flatting. 


8. d, 

7 


$. d. 

2J 


10^ 

1 9 
lOi 


3f 
7i 

• » • 


1 1 


• • • 


10 
7J 


• •• 

• • • 


2f 


li 


7 


... 
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TABLE XL 

Olaas. 

1. 15 oz. crown window glsBB, or flattened sheet glass^ 
not exceeding S feet in one square^ best quality 

per foot super 

%. Ditto ditto second quality „ 

3. Ditto ditto third quality ,, 

4. ^1 oz. ditto best quality ,, 

5. Ditto ditto second quality „ 

6. Ditto ditto third quality „ 

7. 26 oz. ditto best quality ^, 

8. Ditto ditto second quality „ 

9. Ditto ditto third quality ,, 

10. 15 oz. fluted third quality „ 

11. 21 oz. ditto third quality „ 

12. Rough plate glass^ | inch thick.' ,, 

13. Ditto f^ „ „ 

14. Ditto i „ „ 

15. Ditto I „ „ 

16. Ditto i „ „ 

17. Add to the above, if exceeding 3 feet in 

one square „ 

18. Perforated sheet glass, ^ inch thick „ 

19. Ditto ditto, zinc „ 



8, d. 






7 









84 

44 

84 
7 





6 


11 





9 





8 





8 





10 





8 





10 


11 


1 


1 


1 


5 





2 


2 


6 





10 
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PLASTERER'S WORK. 



1 . Rendering, one coat per yard super 

Z. Ditto, one coat, and set with 
fine Btuff „ 

3. Addforadditionalcoatandditto „ 

4. Render and float „ 

5. Ditto ditto, and Bet with 

fine stuff „ 

6. Ditto ditto ditto, and 

with putty and plaster „ 

7. Chimney openings rendered and set each 

8. Add for blackening „ 

9. Rendering with cement, Roman, Medina, or 
Harwich, one coat, half cement and half sand, 
J inch thick per yard super 

10. Ditto, two of cement and one of 

sand „ 

11. Render and float, half cement 

and half sand, I inch thick „ 

12. Ditto, two of cement and one of 

sand ,- „ 

13. Add for using Portland cement 
in either of the above instead of 
Roman, Medina, orllarwich „ 

14. Rough casting on brick or 
stone, one coat „ 

15. Add for additional coat „ 

16. Lath and plaster and rough cast „ 

17. Render, float and rough cast. . . „ 

18. Add for lath and a half. 

19. Ditto for double hth „ 

Stocco Imitation op Stone. 

20. Render, float and stucco with 

wash Band „ 

21. Lath, plaster, float and stucco. „ 

22. Add, if trowelled „ 

23. Add, if double laths 



straight. 


Curved. 


I. d 
i 





J. 

4i 


6} 
2 
6j 







n 


8j 





9^ 


10 

1 3 
5 





UJ 


1 S 


1 


6 


1 r 


1 


10 


1 8 


1 


11 


1 11 


a 


1 


3 





3 


3^ 

3 

1 1 
10 
Ij 
3i 





1 

1 






i 

H 

2 

2 

4 


11 

1 i 
1 
3 


1 
1 





OJ 
6 

H 

1 
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Table XII. — continued. 
Plasterer's Work. 



}i 



>9 



33 



33 



24. Lath and plaster, one coat . . . per yard super 

25. Ditto, ditto, set with fine stuff 

26. Add if with putty and plaster 

27. Lath and plaster, two coats, set with fine 
stuff. per yard super 

28. Add if with putty and plaster 

29. Lath, plaster, and float 

30. Ditto, ditto, and set with fine stuff 

per yard super 

31. Ditto, ditto, and set with putty and plaster 

per yard super 

32. Add for using double fir laths „ 

33. Cornices and mouldings in cement, and run 
with a mould, including mitres, throating, 
arrises, &c per foot super 

34. Ditto, ditto, in plaster, ditto, ditto 

per foot super 

Whitewashing and Colouring, 



35. Washing and stopping per sq. of 100 ft. 

36. Scraping, washing, and stopping. . . 

37. Limewhiting, one coat 



Straight. 


8. 




d. 

10 


1 








n 


1 


2 




1 


^ 

1 


.1 


3 


1 









10 





6 



Cnnred. 

(. d. 

11 

1 1 

2 

1 3 

IJ 

1 H 

1 H 

1 H 

4i 



1 1 

7i 



33 
>3 
33 



38. Add for additional coat 

39. Whiting with whiting and size, one coat 

per sq. of 100 ft. 

40. Add for additional coat „ 

41. Colouring in buff, or other common colour, one coat 

per sq. of 100 ft. 

42. Add for additional coat „ 

43. If in French grey, or other superior colour, one coat 

per sq. of 100 ft. 

44. Add for additional coat „ 

For any of the above in cornices take twice the above 
prices. 

45. Colouring with lime and copperas in outside work 

per sq. of 100 ft. 

46. Colouring in any common colour, ditto, ditto 

per sq, of 100 ft. 



«, 


d. 





4 





8 





H 





2 





8 





8i 


1 








5 



I 6 
9 



1 
I 3 
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Table XII. — continued. 

Plasterer's Work. 

Materials. 

s. d. 

VI. Cements, Roman, Medina, or Harwich . . . per bushel 1 8 

48. Ditto, Scott^s hydraulic „ 1 4 

49. Ditto, Portland „ 2 6 

50. Ditto, fine Parian „ 6 

61. Ditto, coarse ditto „ 3 3 

52. Ditto, Martin's fine per cwt. 6 6 

53. Ditto, coarse „ 5 

54. Plaster per bushel 10 

55. Plaster of Paris, ground fine per bag of 14 lbs. 5 

56. Colours, Dutch pink, and rose pink per lb. 6 

57. Ditto, lamp black, spruce ochre, Prussian blue „ 4 

58. Ditto,Venetian red, blue black, English umber „ 3 

59. Ditto, yellow ochre „ 2 J 

Size, per gallon, hd, ; double size, per gallon, 9^. ; best washed 
whiting, per 14 lbs., hd. ; hair, washed and thrashed, per lb., 
1*. id, ; cast iron lathing nails, per lb., 2d, ; wrought iron ditto, 
per lb., 4^. ; single fir laths, per bundle of 500, 2*. ; ditto lath 
and a half, per ditto, 2*. 9d. ; double ditto, per ditto, 8*. 6d. ; 
lime, unslaked, per foot cube, M. ; sand, per cubic yard, 3*. ; 
washed sand for stucco, per cubic yard, 4*. ; coarse yellow soap, 
per lb., 4td. ; ditto, best crown, per lb., 5d. ; copperas, per lb., 3d. ; 
oil of vitriol, per lb., Sd. ; potash, per lb. Id. ; soda, per lb. 2d. 



94 



TAB CITIL ENOINBBRS 



TABLE XIII. 
PLUMBER^S WORK, PUMPS, &c. 



1. Wrought iron contractors' 
pump, 14 feet height under 
spout 

2. Sliding suction for lengthen- 
ingditto, 8 feet 6 inches long,co 
that the pump may be worked 
to a depth of 22 feet 

3. Wrought iron barge pump, 7 
feet height under spout 

4. Cast iron barge pumps, bored 
barrels, 7 feet height under 
spout 

5. Cast iron garden pump 

6. Ditto, with brass buckets and 
sucker-boxes 

7. Jack pump, with copper bar- 
rel, brass bucket, &c 

8. Lead jack pump 

9. Strong lift pump on planks 

10. Double barrel deep well 
pump with doors for removal 
of valves, brass barrels and 
buckets and copper rods 

11. Treble barrel ditto, ditto ... 

12. Single barrel ditto, ditto . . . 



8 in. 
diam. 


4 in. 
diam. 


fi in. 
diam. 


£ 8. 

• . • 


£ ». 
5 10 


£ «. 

6 


... 


8 3 


8 10 


3 10 


4 4 


4 10 


. • • 

2 7 


2 7 

3 15 


3 1 

... 


3 


4 IS 


• •. 


3 3 
2 
6 9 


3 15 
3 10 
8 10 


... 
• •• 
... 


18 13 

20 

4 10 


18 5 

81 

6 15 


38 
60 

• • • 



Wrought iron contractors^ pump, 14 feet 
height under spout 

Sliding suction for lengthening ditto, 8 
feet 6 inches long, so that the pump 
may be worked to a depth of 22 feet. . . 

Cast iron barge pumps, bored barrels, 7 
feet height under spout 

Treble barrel, ditto, ditto, ditto 

/ 



Oin. 
dimn. 

£ $. 

6 17 



8 18 

5 
8 10 



7 in. 
diam. 


8 in. 
diam. 


£ s. 
9 13 


£ ». 

11 17 


3 18 


4 7 


5 8 
95 


6 16 

... 



49 10 
75 



9 in. 
diam. 

£ ». 

14 7 



4 15 
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^^^^^H^ Tablk Xni. — continued. 

^F Plumber's Wtyrh, Pumps, &o. 

^M < 

^H 13. Artesian pumping apparatus, supported at ground 
^H level and not requirin;^ any descent of well in iixiug 
^H the same, with plain cast iron pump case complete, 
^H 3-inch brass artesian pump, screwed at top and 
^H bottom for wrought iron pipe, wrought iron pipe 
^H in lengths for screwing, well rod with brass screw 
^H jointE, strainer for suction pipe, for a well not ex- 

^M ceeding 30 feet deep 12 12 

^H 14. For every foot extra depth of well , . . add per foot 2 
^H 15. Artesian pumping apparatus, with fluted cast iron 
^H pump case complete, cast iron flange pipe large 
^H enough fx) allow brass bucket of pump to pass 
^H through it, 3| inch brass artesian pump with danges 
^H at top, copper suctiou pipe with strainer, cast iron 
^H bottom stage to carry pump, well rod with brass 
^H screw joints, bolts, nuts, washers, for a ^vell 30 feet 

^M deep 22 

^H 16. Foreveryfoot extra depth of the well, add per foot i 
^H 17- Horse-wheel frame and gear, with double crank, 
^^1 wheel and pinion motion, shafting fixed below 
^B ground, slings and guides, bolts and nuts all 

^* complete 27 

17a. Ditto, ditto, sbafbiug above ground, ditto, ditto 16 
18. Wood pole for horse-wheel frame, hook and 

swingle tree for one horse 2 2 

■ 19. Ditto ditto ditto, for two horses 4 4 
40, Cast iron well stage, 5 feet long, to be fixed at 
about every 12 feet in depth of the well, with 
roller guides for well rods and clips for rising main 
pipe, with shoes for fixing in walls for single pump, 

as Item No. 12 2 d 

. 21. Ditto, ditto, for double pump, as Item No. 10 ... 2 6 
^^ 22. Ditto, ditto, for treble pump, as Item No. 11 ... 2 12_ 
^^1 Items 20, 21, and 22 apply only for pumps up to 
^^P 4 inches; extra for larger sizes. 
^^ 23. Apparatus for applying steam power, as to Items 
10, 11, or 12; treble crank, with wheel and pinion 
motion, pluinmer blocks, slings and guides, fast and 
^^ loose riggers, all complete for fixing to staging over 
^L thewell 32 



96 



THE CIVIL ENGINEERS 



Table XIII. — continued. 
Plumber's Work, Pumps, Pump Fittings. 



25. Well rod, includiDgf joint and 
bush, in 12 feet lengths per foot 

26. Well rod joint and bush each 
Square bush for rod joint ...each 



1 inch. 


} inch. 


1 inch. 


1 inch. 


8. d. 


s. d. 


8. d. 


». d. 


8 


9 


1 2 


1 5 


3 3 


4 8 


5 8 


7 8 


1 


1 2 


1 6 


2 8 



27. Short shoulder flanches for connecting copper pipe 
with leather washer and copper screws, 

for \\ inch pipe ...per pair 

28. Ditto, ditto l| ditto 

29. Ditto, ditto If ditto 

80. Ditto, ditto 2 ditto 

81. Ditto, ditto 2i ditto 

82. Ditto, ditto 2| ditto 

83. Ditto, ditto 21 ditto 

34. Ditto, ditto 3 ditto 

85. Straight brass pump barrels^ bored per lb. 



». 


d. 


7 





7 


6 


8 





9 





11 





12 


6 


13 


8 


14 





1 


H 



86. Copper barrels with \ inch 
shoulder, 16 inches length, each 



24 inch. 



8, d. 

7 



3 inch. 



8. d. 

7 6 



3^ inch. 



8. d. 

8 6 



4 inch. 



8. d. 

9 6 



37. Brass pump barrels, bored, with tinned taper ends 

per lb. 
2 J inch, weight about 11 lbs. per yard. 



3 

H 

4 

5 

6 



pp 



if 



14J 

17 

24 

29 

42 

58 



>i 
i9 



88. Strong copper air vessel, 8 inches diameter, and 15 
inches in height, If and 2| inches bore at neck, for 2 
inch pipes ^ach 

89. Ditto, 9 inches diameter and 16 inches in height, for 
8, 8^ and 4 inch pumps each 



8. d. 

1 H 



20 



22 
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Table XTII, — continued. 
PluTnher's Work, Pumps, Pump Fittings, Pipes. 
40. Cast iron flange pipe with raised and turned faces, 
for hydraulic purposes IJ inch 6 feet lengths, per yard 



41. 


Ditto 


ditto 


u 


ditto 


ditto 


42. 


Ditto 


ditto 


?. 


ditto 


ditto „ 


4.1 


Ditto 


ditto 


H 


ditto 


ditto 


44. 


Ditto 


ditto 


-S 


ditto 


ditto 


4.5. 


Ditto 


ditto 


U 


ditto 


ditto 


46. 


Ditto 


ditto 


4 


ditto 


ditto 



Strong copper pipe tinned, with chamfered 
joints, proved to lOOlbB, pressure per 
inch. 

DiamBler, Per foot. II 



i5. Cast copper pump screws per d 



' 47. Ditto 

48. Ditto 

49. Ditto 

50. Ditto 

51. Ditto 
B2, Ditto 

IBS. Ditto 
64. Ditto 
; 
61 
61 
61 



ditto 
ditto 
ditto 
ditto 

ditto 
ditto 
ditto 
ditto 



, 1 inch 1 



■ 2| 



.3 



4 



3 inch . 


. .1 


Si „ . 


. 6 


i „ ■ 


. (i 


H „ . 


. r 


5 „ . 


. B 


6 „ . 


. 9 


ei „ . 


. 11 


' .. • 


. lb 



1 inch. 






I 66, ElackwroughtironpipGjfrom 

4 to 14 feet leogths . - .per ibot I 2 jl 
[ 67. Ditto, from 2 to 4 feet lengths 
Id. per foot extra 
[58. Short pieces under 2 feet,each I 4^1 5 J 
[ 59. Connecting pieces or long 

screws each 

I 60. Wrought iron bends ... „ 
I 61. "Wrought iron ties, equal or 

diminished each [ 5 | 5^ 

' 62, Wrought iron crosseB, equal 

or diminished each 

63. Sockets, diminished „ 

64. Ditto, plain „ 

65. Caps, plugs, nipples, and 

»backnuts each 
66. Flanges „ 
. : 



8 SJ 
I 7jI 7i 
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Table XIII. — continued. 

Plumber's Work, Pumps, Fittvaga to Hydraulic Works, 

Pipes, ibc. 



Black wrought iron pipe, from 4 

to 14 feet' lengths per foot 

Ditto, from 2 to 4 feet lengths 

\d, per foot extra 
Short pieces under 2 feet ...each 
Connecting pieces or long screws 

each 

Wrought iron bends „ 

Wrought iron ties, equal or dimi- 
nished each 

Wrought iron crosses, equal or 

diminished each 

Sockets, diminished „ 

Ditto, plain „ 

Caps, plugs, nipples, and back- 
nuts each 

Flanges „ 



67. Item 

68. Ditto 

69. Ditto 

70. Ditto 

71. Ditto 

72. Ditto 

73. Ditto 

74. Ditto 

75. Ditto 

76. Ditto 

77. Dit^io 



56, galvanized 

57, ditto, \d. per foot 

extra 

58, ditto 

59, ditto 

60, ditto 

61, ditto 

62, ditto 

63, ditto 

64, ditto 

65, ditto 

66, ditto 



Inteinal diahstsb. 



2 inch. 




Intebnal 


OIAIOTBB. 


\ inch. 


1 inch. 


i inch. 


a, d, 

4 


8. d. 

4i 


«. d, 
5 


7 
9J 

7i 

8 

1 2 


8i 
11 
8i 

8i 

1 6 


lOi 

1 1 

9i 

11 

1 9 


4J 
3 
4i 
1...0 


. 6 
3J 

.5i 

1 . 


6 
3^ 
0. 6i 
.1 2 



«. d. 

6 



1 
1 
1 
1 
2 



1 



2 

4 



4 

1 

6i 

6 

6 

5 
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Table XIII. — continued. 



Plumber^ 8 Work, Pumps, Fittings to Hydraulic Works, 

Pipes, arid Stopcocks. 



Item 56^ galvanized 

Ditto 57, ditto, Id. per foot extra 

Ditto 58, ditto 

Ditto 59, ditto 

Ditto 60, ditto 

Ditto 61, ditto 

Ditto 62, ditto 

Ditto 63, ditto ^ 

Ditto 64, ditto 

Ditto 65, ditto 

Ditto 66, ditto 



Intbbnal diameteb. 



2 inch. 




78. Square way stopcock, keys or 
sqaare heads, rivet bottom 

79. Ditto, screw bottom 

80. Sqaare way stopcocks, 
screwed ends for iron pipe, 
screw bottom 

80a. Sqaare way stopcock, union 
one end, screw bottom 

81. Ditto, union both ends, screw 
bottom 

82. Gas cocks, screwed for iron 

Pip« 

83. Brass spanners 

84. Iron spanners 

85. Gun metal stopcock, screwed 
for iron pipe 

86. Gun metal gland stopcock, 
screwed for iron pipe 

87. Bound shank bib cock, rivet 
bottom 

h2 



8, d. 

2 2 
2 8 



3 3 

3 9 

5 

1 8 

6 



4 6 



10 



i 2, 



$. d. 

2 6 

3 1 



4 4 



5 7 



8 



2 tf 



8. d. 



3 



4 



2 



6 

13 





8 



8 

6 

2 

6 
9 

8 

6 





«. 



6 3 

7 4 



8 6 

9- 7 

11 8 

5 1 
1 4 
1 

10 

21 6 

6 3 
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Table XIII. — continued. 

Plumber*8 Worky Pumps, Fittmga to Hydraulic Works, 

Stopcocks. 



88. Item 87, screw bottom 

89. Screw ferrule bib cock, rivet 
bottom 

90 . Ditto, screw bottom 

91. Bound shank ball cock, rivet 
bottom 

92. Ditto, screw bottom 

93. Screw ferrule ball cock, screw 
bottom 

94. Copper water balls 

95. Full way shield pattern range, 
or hob boiler, cocks 

96. Butt cock, screw bottom 

97. Bound way stop cock, with 
iron spanner 

98. Bound way bath cock (one 
inch), from 11*. to 15*. 

99. Bound way vat cock, with 
screw and nut one end and hose 
union at the other 

100. Bound way ball cock, screw 
ferrule 

101. Copper ball to ditto 

102. High pressure ball valves, 
with screw ferrule for lead 
pipe, or screw cut for iron pipe 

103. Copper ball and rod to Item 
102 

104. Improved screw down cock, 
to be free from leakage under 
heavy pressure, stop rough, 
screwed for iron, gland top. . . 



Internal diameter. 



i inch. 



8. d, 

2 8 

2 9 

3 3 

2 2 

2 8 



3 
1 

5 
3 



3 

8 

8 
4 



3 



1 8 



35 



inch. 



a. 



3 

4 

2 
3 

4 
2 

6 
4 



d. 
1 

5 


6 
1 






3 7 

2 



40 



finch. 



1 inch. 



(. d. 

3 8 

4 

4 8 

3 

3 8 

4 8 
2 3 

7 9 

4 8 

6 3 



t, d. 

7 4 

8 

9 1 



6 

7 


3 
4 


9 
3 


1 

6 


13 
9 



1 



12 3 



6 3 
3 2 



4 2 



2 3 



46 



18 

12 9 
6 



7 



3 6 



85 . 
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Table XIII. — continued. 

Prices of Flwmher'a Work, FUtinga to Hydra/uMc Works, 

Stopcocks and valves. 



Sqaare way stop cock^ keys or 
sqoare heads^ rivet bottom 

Ditto^ screw bottom 

Gas cocks, screwed for iron pipe 

Iron spanners 

Oun metal stop cock^ screwed for 
iron pipe 

Gun metal gland stop cock, 
screwed for iron pipe.. 

Bound shank bib cock, rivet bot- 
tom 

Ditto, screw bottom 

Screw ferrule bib cock, rivet bot- 
tom 

Ditto, screw bottom 

Bound shank ball cock, rivet bot- 
tom 

Ditto, screw bottom 

Screw ferrule ball cock, screw 
bottom 

Copper water balls 

Butt cock, screw bottom 

Bound way stop cock, with iron 
spanner 

Bound way vat cock, with screw 
and nut one end and hose union 
at the other 

Bound way ball cock, screw ferrule 

Copper ball to ditto 

High pressure ball valves, with 
screw ferrule for lead pipe, or 
screw cut for iron pipe 

Copper ball and rod to Item 102 



InTEBNAL DIAMBTIB. 



1} inch. 



8, 



9 



8 
9 

10 
12 

8 
9 

12 
6 
11 



4 

7 



1 3 



15 



27 



4 
7 

9 


4 
7 



3 



14 inch. 



(. d. 

10 6 

12 

13 10 
1 9 

22 

38 

10 6 

12 

13 3 

14 8 

10 6 

12 



If inch. 



«. d. 

18 
29 



18 

20 

23 

25 



18 8 



15 
10 
15 









26 



2 inch. 



(. d. 



26 
30 
32 
2 



37 






6 



40 

47 

26 

29 



32 
36 



16 
35 6 

55 



26 6 
19 8 
10 


36 
27 6 
16 

• 


48 

• • • 
. • • 


65 

• • • 

• • • 


13 6 
6 


17 6 
10 


• • • 

• • • 


45 
16 
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Table XTII. — continued. 

Plwmher*8 Work, Pumps, Fittmgs to Hydraulic Works, 
Valves, Hyd/raMs, Street Pumps, dec. 



105. Cast iron high pres-\ 
sure sluice valve, gun 
metal faces and screws 
and planed surfaces, 
proved to 100 lbs. to the 
square inch 

106. Cast iron valves with 
metal spindles, stops, and 
seatings 



y 



Inch. 

2 

H 

3 

a 

3 
4 
5 
6 



£ 

4, 
5 
6 



*. 

4 
5 
6 



2 

2 10 

3 

4 

5 

6 



Inch. 


£ «. 


4 .. 


. 8 8 


5 .. 


. 10 10 


6 . 


. 12 12 


7 ., 


.. 7 17 


8 .. 


.90 


9 .. 


.. 10 3 


10 . 


,. 12 16 


11 . 


.. 13 15 


12 . 


.. 15 



107. Stand pipe with swivel elbow, copper with gun 
metal mountings for 2-inch hose pipe 

108. Patent pillar hydrant or firecock, with 2 inch 
valve 

109. Ditto, with 2 J-inch valve 

110. Dwarf hydrant or firecock, with iron cover for 
footway, screwed two-inch brigade gauge 

111. Ditto, with iron cover for roadway, screwed two- 
inch brigade gauge 

112. Gun metal gland firecock, with cap spanner and 
hose wrench, screwed for two-inch brigade gauge 

113. Cast iron fluted pillar water post, with self-closing 
lever valve for drawing water in streets and court- 
yards 

li4. Ditto, ditto, for ditto, and with hydrant for fire- 
hose 

115. Plain cast iron pump case for fixing against walls, 
with 60 feet loaded handle 

116. Ditto, for streets, with 60 feet loaded handle, 
fitted with cistern head 

117. Ornamental ditto, with ditto, and sink to ditto.*. 

118. Ornamental cast iron pillar pump case, fitted with 
wrought iron pendulum motion handle, with cast 
iron 3-inch working barrel, brass bucket, valve and 
valve door for well not exceeding 25 feet deep 



£ 8. d. 
3 10 



7 

8 



0' 






1 


14 





1 


19 





3 


13 





6 








12 








6 








10 
31 











8 8 
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Table XIII. — continued. 



Plwmber'a Work, Pumps, Fittings to Hydravlic WorhSy 

Hose Pipes, &c. 



119. Copper rivetted leather delivery 
hose pipe per foot 

120. Union hose screws for Item 119 ... 

121. Vulcanized india-rubber delivery 
hose pipe, per foot^ — 

1 ply ... 

2 ply ... 

3 ply ... 

4 ply ... 

122. Canvas delivery hose pipe 

per yard 



Inohes ] 


ENBIDI DIAUirm. 


14 inch. 


14 iacli. 


1} inch. 


«. d. 


«. d. 


t. d. 


2 1 


2 4 


2 6 


5 6 


6 4 


8 


1 1 


1 2 


1 4 


1 6 


1 8 


1 11 


1 11 


2 1 


2 5 


2 5 


2 9 


8 


2 


2 3 


2 8 



Copper rivetted leather delivery hose 
pipe per foot 

Union hose screws for Item 119 

Vulcanized india-rubber delivery hose 
pipe, per foot : — 

Iply ... 

2 ply ... 

3 ply ... 

4 ply ... 
Canvas delivery hose pipe per yard 



Inches 


INBIDI DIAIORBB. 


2 inch. 


24 inch 


24 inch. 


8. d. 


(. 


d. 


«. d. 


2 9 


8 





3 3 


9 6 


10 


6 


1 4 


1 6 


1 


8 


1 11 


2 1 


2 


4 


2 6 


2 9 


3 





8 4 


3 4 


3 


9 


4 1 


8 


3 


4 


8 9 



123. India-rubber canvas deli- 
very hose pipe, per foot : — 

1 ply ... 

2 ply ... 

3 ply... 

124. With galvanized spiral wire 
' for suction .........add per foot 



Inohbs intebnal diameter. 



i inch. 



8. d. 

5 

8 

U 

2- 



I inch. 



$. d. 

6 

9 

11 

2 



{ inch. 



8, d. 

7 

10 

1 



1 inch. 



«. 

1 
1 



d. 

9 

4 



8 { 3 
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Table XIII, — continued. 

Prices for Plumber'a Work, Fittings to Hydraulic Works, 
Hose P'i/pes, Fire Engines. 



ludia-rubber canvas delivery hose 
pipe, per foot : — 

Iply... 

2ply... 

3 ply... 

With galvanized Bpiral wire for 

Buctioa add per foot 



Uinob. jliineb-llSi""*. 1 ^•'^ 


i. d. 

10 

1 2 
1 6 


*. d, 

11 

1 4 
1 8 


I. d. 
1 
1 6 
1 11 


M. d. 
1 S 

1 8 

2 2 


4 


4 


6 


6 



India-rubber canvas delivery bose 
pipe, per foot : — 

Iply... 

2 ply... 
, ^y^y - 

Witb galvanized spiral wire for 

suction add per foot 



Inch 
2] incb. 


21 ln.h. 


23 iacb. 


riB. 
Si 


1. d. 
1 1 

1 10 

2 5 


1. d. 

1 6 

2 
2 8 


1. d. 

1 8 

2 3 
2 1 


1 
2 
3 


7 


8 


9 






India-ruLber canvas delivery bose 
pipej per foot : — 

Iply ... 
2 ply... 

. , ^P'y-- 

"With galvanized spiral wire for 

suction add per foot 



Inches ihtebnal suiorrEB. 


31 inob. 


31 incb. SJiDob. 


liccb. 


». d. 


.. d. 1. d. 




2 


2 3 2 6 


2 9 


2 9 


3 3 3 


3 6 


3 6 


3 8 4 


4 4 


11 


10 11 


1 2 



125. Pire engine for i men, painted wood cistern, 
holding 40 gallons, mounted on cast iron wheels, 
fittedwith two 3-inch brass barrels, IJ-ineh suction 
cock and cap, &c, &c, ; two five feet lengths of 1 J- 
iuch leather suction pipe and copper rose, all com- 

Elete, to discharge 20 gallons per minute 40 feet 
igh 30 

126. Ditto, for eight men, ditto, ditto, ditto, to throw 

SO gallons per minute 60 feet high , 35 



I 
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Table XIII. — continued , 
Flumher's Work, Fire Engi/nsa — Repairs. 

' liJ7. Fire engine, fitted in oak olBtern with driving £ s. d. 
box and aide boxes for brass pipe and suction, 
mounted on elliptic springs, strong wood spoke 
wheels, wrought iron fore-loeking carriage, &e. 8ec. 

Engine for 16 men, 5 iuch barrels 100 

Ditto, for 20 ditto, 6 inch ditto 110 

Ditto, for 30 ditto, 7 inch ditto 120 

Ditto, for 40 ditto, 8 inch ditto 135 

Uepaies to Brass Pumps. 

128. Working box with brass clacks 
complete, including leatbcK,..each 

129. Brass claeke and leathers for 
ditto each 

130. Cupped leather for buckets „ 

131. Taking down, cleaning and oil- 
ing the works and putting together 
again each 

1S2. firass buckets and suckers fixed 
with allcomplete,including leathers, 
clacks, keys, collars and tow,,.eaeh 

133. Gun metal or copper jump rods, turned, including 
brass couplings, collars or nuts and fittings, put to 
work each per lb, 2 9 

134. New clothing to stuffing boxes „ 16 

136. Flanges or joints to hydraulic engines or lift pumps, 

opened and closed, labour only each single joint 1 

ISfi. Add half the price in wells 50 feet deep. 

187. Add three-fourths the price in wells from 50 to 

100 feet deep. 

135. Add double the price in wells more than 100 feet 
deep. 

139. Repairs to pillar pumps, brass bucket with 
leathers and clack complete, for 3^ inch pumps. ..each 1.5 6 

140. Ditto, ditto, 4 „ ... „ 17 6 

141. Brass sucker, all complete 3 J „ ..- „ 8 6 

142. Ditto, ditto, 4i „ ... „ 11 

143. New leathering bucket, including clack „ 4 3 

144. New clack, only to bucket or sucker „ 13 

145. Steel boshing eyesto tops of rods per set 2 6 



3 inoh. 


3,i..b, 


1 inpb. 


.. d. 
10 


». d. 

n 


<. d. 

14 


1 6 

2 6 


1 10 

2 9 


2 3 

3 


7 6 


8 6 


9 6 


8 6 


10 9 


13 
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Table XIII. — continued. 



Plumber's Work, Labour — Repairs, Valves, 



146. Fixing bib cocks with <oiie soldered 
joint, including balls each 

147. Fixing stop-cocks with two sol- 
dered joints „ 

148. Drilling cisterns for cocks ,, 

149. Grinding old cocks water tight, 
including new plugs, common 
water way „ 

150. Boiler screws „ 

151. Ditto, ditto, with double nuts ,^ 

152. Boiler screws extra long „ , 

158. Union joints for lead pipes fixed, 

including soldered joints „ 

Fixing bib cocks with one soldered joint 

including balls each 

Fixing stop-cocks with two soldered 

joints „ 

Drilling cisterns for cocks „ 

Grinding old cocks water tight, in- 
cluding new plugs, common water 

way „ 

Boiler screws „ 

Ditto, ditto, with double nuts „ 

Boiler screws extra long „ 

Union joints for lead pipes fixed, in- 
cluding soldered joints „ 



i inch. 



8, d. 

1 1 

1 9 

9 



1 10 
1 2 
1 4 

1 4 

2 4 

1^ inch. 
8, d. 

4 
1 2 



} inch. 



8. d. 

1 5 

2 5 
10 



3 
1 




6 



5 
3 

4 
4 



8 
3 





6 



2 

2 

3 3 

1{ inch. 



«. d. 

2 10 

4 10 
1 4 



7 
4 
5 
5 



2 
9 

6 



1 inch. 



«. d. 

1 10 

3 2 

1 



4 3 
2 6 



3 
3 



8 




8 6 



4 5 



2 inch. 



«. ' d. 

3 10 

6 6 
1 6 



9 

7 

9 

11 



9 
6 





10 



154. Brass valves, spindle . . .each 

155. Ditto, loug spindle ...each 

156. Ditto, with screws, nuts, 
and anions for cisterns ...each 



1 inch. 


1 J inch. 


2 inch. 


8. d. 
2 

2 9 


8, d. 

3 6 

4 8 


«. d. 
5 6 

7 


6 


10 6 


17 



3 inch. 

8, d. 
12 
15 6 

40 
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Table XIII, — continued. 
Plumber's Work — Copper Work in LiglUning Oondudors. 



157. "Wasbera, wastes for 
lead cisterna .each 

158. Ditto, with screws 
and nuts for iron or 
slate cisterns each 

159. Ditto, with unions 
for slate cisterns. ..each 

160. Washers and plugs 

each 

161. Ditto, with screws 
and nuts for iron or 
slate cisterns each 

1 162. Ditto, with unions 
for slate cisterns... each 

|163. Add for fixing all 
included . each 



linoh. 


U 


nob. 


2;aoh. 


S inch. 


linch. 


.. d. 


.. 


d. 


.. 


d. 


.. d. 


*. d. 


3 


3 


c 


5 


e 


15 


30 


i 


r 





11 


6 


24 


42 


5 3 


9 





U 


6 






2 


.3 


6 


6 





15 


30 


i 


7 





11 


6 


24 


42 


5 3 


9 





14 


6 






1 3 


1 


9 


2 


3 


4 


6 



CoppF.R Work is Ligutking CoNDfCTORs, 
(All fixed.) 

1 164. Copper tubes, 1 inch outside diameter and \ of an s. d. 
inch thick, including all screw and socket ends and 
connexions per lb. 3 .3 

F 165, Copper bands to curve of ridge roll \ of an inch 
thick, and any required width, including all necessary 

connexions with rivets and underplate ...perlb. 2 

166. Copper bands, fiat in underground conductors, | 
inch thick, and of any required width, including con- 

Ineiions per lb. 1 10 
167. Copper eaves, 6 inches in diameter, weighing 1| lbs. 
per foot lineal, including all stays and brackets for 
fixing per lb. 2 
168. Solid round copper spindles or rods J inch diameter, 
with screw and socket at one end and pointed at the 
other per lb. 1 11 
169. Copper stack pipes, 4 inobes in diameter, weighing 
2 Iba. per foot run per lb. Ill 
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Table XIIL — continued. 

Plumher'a Work — Copper Work in Lightning CondAustora — 

Leadwork. 



170. Copper heads and shoes for the above stack pipes 

per lb. 

171. Copper holdfasts for fixing tabular conductors „ 

172. Screw connexions or unions of copper, when used 
separate from the flat or tubular conductors .. per lb. 

173. Copper rivets „ 

174. Sheet copper cut to pattern „ 

Lbadwobk. 

175. Milled sheet lead per ewt. 

176. Add for cutting to dimensions „ 

177. Laying and fixing ditto^ including nails and 
labour^ but exclusive of any soldering 

178. For ditto with old lead 

179. Soldering joints^ 1^ lbs. solder per foot, per foot run 

180. Ditto 2 lbs. solder per ditto 

181. Close nailing to sheet lead with copper nails 

182. Ditto, with iron nails 

183. Lead for cramping per cwt. 

184. Drawn lead pipes „ 

185. Soldered rain-water pipes ,, 

186. Heads to rain-water pipes „ 

187. Labour in fixing pipes „ 



» 



» 



i> 



» 



»i 



t. 
i 
1 

1 
1 
1 



44 
2 

8 
6 
1 
1 



22 
27 
33 
38 
3 



d. 

8 

11 
9 
7 

6 




6 
9 
4 

H 
6 











188. Soldering joints on new lead pipes, 
allincluded each 

189. Tinning ends of pipes for jointing 

each 

190. Jennings' patent joints for connect- 
ing pipes without the aid of fire or 
solder each 



] inch. 


(LTEB PiP] 

1 inch. 


IS. 

It inch. 


3, d. 

1 


8, d, 

1 3 


«. d. 
1 6 


• • • 


19 


1 11 


2 


2 6 


3 



SolderiDg joints on new lead pipes^ all 

included each 

Tinning ends of pipes for jointing . . .each 

Jennings' patent joints for connecting 

pipes without the aid of fire or solder 

each 



Watib Pipes. 



14 inch. 



1 

2 



d. 
9 




3 6 



2 inch. 



«. d. 

2 3 

2 6 



4 



2|iiich. 



«. d. 

2 9 

3 



4 6 



ESTIMATE AND PRICE BOOK 
Tablb XIII — continHed. 



Plumbers Work — Zinework. 



I Soldering joints on new lead pipes, all 

. included each 

Tinning ends of pipes for jointing. ..each 

Jennings' patent joints for connecting 

pipes without the aid of fire or solder 

each 

I 191. Laying and jointing cast iron pipes, yarn, lead 

and everything included, in 6 feet lengths, 

for li inch bore per 6 feet length 
ll9S. Ditto, ditto, ditto for ^ inch bore „ „ 

1 193. Ditto, ditto, ditto, in 9 feet lengths, 
I for 3 in. bore per 9 feet length 

[ 191. Ditto, ditto, ditto, for 4 in. „ „ 

f 195. Ditto, ditto, ditto, for 5 in. „ „ „ 

~ " , Ditto, ditto, ditto, for 6 in. „ „ „ 



Sqoket Pipis. 
3 inch. 1 4 inch. 1 5 inch. 


s. d. 

1 

2 8 


.. d. 
8 6 
3 4 


.. d. 

3 

4 


6 


7 6 





ZlNCWORK. 

197. Zinc laid complete on flats, the 
dimensions of the rolls to be taken in 
measuring the lengths... perft.snper 
' 198. Ditto in verandahs ... „ 

199. Ditto in conical roofs.. „ 

200. Ditto flashing in lieu of lead „ 

201. Zinc semicircular eaves gutters, 5 
inches in diameter, fixed complete 

per foot run 
f 202. Zinc rain-water pipes, 3 inches di- 

ametier, fixed complete... per foot run 
I 203. Heads to 3-inch rain-water pipes, 

O.G. pattern each 

\ 204. Shoes to 3-inch ditto each 

Materials . 

Brass screws, per lb., 2». id. ; brass chain, per lb., 2«. ; brass 

I cocks of large size, brass clamps, large washers, per lb., 1«. 9rf. ; 

kcast iron in pipes for pumps, per cwt., lis.; copper nails, cast, 

Vper lb., If. ^d. ; copper nails, cut, per lb.. Is. 3d. ; copper nails. 



per Foot 
Boper. 


2] OK. 

per foot 
Huper. 


26 0.. 
per foot 
auper. 


.. d. 

41 
5! 
CI 
7 


.. d. 
6 

7J 
8J 
(1 8f 


.. d. 

7i 

8» 
9J 
10} 


4} 


6 


71 


3i 


4! 

3 

1 6 


5i 
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Table Xlll.-'-^ontinued, 

wrought, per lb., 2^. 6rf. ; copper screws, bolts, and nuts, per lb. 
2*. ; copper wire, per lb., 1^. 6d. ; copper gratings, per lb., 1*. 8d. ; 
copper air vessels, per lb., 1*. lOd,; copper, sheet, cut to figure, 
per lb,, 1*. 4id.; currier's dubbing, per quart, 1*. lOd.; India- 
rubber flanges for pipes, per lb., 7*. ; iron cement, per lb., 5d. ; 
leather for buckets, suckers, &c., per lb., 2s. 3d^. ; lead-headed 
nails, per lb., Sd.; rope yarn, per lb., 6d.; rosin, per lb., l^d.; 
sal ammoniac, per lb., 10^. ; spirits of salts, per quart, 28, ; solder, 
^ tin and | lead, per lb., 8d. ; solder | tin and ^ lead, per lb., 
1*. Id.; tallow, per cwt., 60*.; tin, in ingots, per cwt., 120*.; 
tow, per lb., 4rf. ; zinc in sheet, per cwt., 37«. 



TABLE XIV. 
GAS FITllNGS. 

Pipes — Coat Iron, Spigot and Faucet, including all digging 
to a depth not exceeding 2 feet below the aurf ace, filling, 
ramming, laying and jointing, lead and yam and every 
other necessary; fiiting, fimng and erUire completion, 
everything included, except taking up a/iid relaying paving 
or pavement. 

InTBBNAL DTAMETEB OB BOB!. 



Weights per length 

1. Cast iron pipes in 6 feet lengths in- 
cluding one lea4 joint to each length 

per yard lineal 

2. Ditto in 9 feet lengths including one 
lead joiat to each joint . . .per yd. lineal 

S. Add for additional joints each 

4. Ditto socket branches of same thick- 
ness of metal as the pipes to which 
they are connected each 

5. Cast iron T^s of ditto „ 

6. Ditto bends and elbows ditto ... „ 

7. Caps, collars and plugs to ditto „ 

8. Cast iron spigot flanges and sockets „ 

9. Digging, filling and ramming below 
the above specified 2 feet; for every 
additional foot, add per 12 yds. lineal 



24 inch. 


2 inch. 


2i inch. 


31 lbs. 


48 lbs. 


98 lbs. 


8. d. 


«. d. 


*. d. 


2 2 


2 6 


8 4 


• • • 


2 4 


3 


10 


1 


1 2 


5 


6 


7 6 


3 6 


4 9 


6 6 


3 


4, 


5 6 


2 


2 .6 


8 


... 


2 9 


3 8 


1 8 


1 3 


1 3 
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Table XIV. — continued. 



Oas Fittings. 



Internal diameter ob bobe* 
3 inch. I 4 inch. I 5 inch. 



Weights per length 



Cast iron pipes in 9 feet lengths includ- 
ing one lead joint to each joint 

per yard lineal 

Add for additional joints each 

Ditto socket branches of same thickness 
of metal as the pipes to which they 
are connected each 

Cast iron T^s of ditto 

Ditto bends and elbows ditto 

Caps^ collars afid plugs to ditto 

Cast iron spigot flanges and sockets 

Digging, filling and ramming below the 
above specified 2 feet; for every addi- 
tional foot add per 12 yards lineal 



y9 



» 



a 



f9 





6 
6 
6 
9 



6 


6 


2 


2, 


16 





14 





13 





5 


3 


6 


9 



Cocks, Valves, Connexions, Wrought Iron Welded Pipes, 
Sockets, Burners, iTicluding fittings, jointing, and fi^aying, 
all oomplete. 



10. Brass cocks, brackets for, of 
iron each 

11. Ditto, ditto, pillar lantern, 
straight each 

12. Ditto, ditto, elbows....,, „ 

13. Ditto, ditto, L swivel from 
iron each 

14. Ditto, ditto, main „ 

15. Ditto, ditto, screwed from 
barrel each 

16. Ditto, brass, pillar or pendant 
for, iron each 



i inch. 



8. d. 



1 6 



f inch. I 4 iiich. 



1 
1 

3 
% 

1 

1 



«. d. 



3 



3 

8 

6 

4 

9 
6 



8t ' d, 8, d, 



4 

1 6 

1 10 

3 9 

2 7 

2 
1 9 



j inch. 



5 3 

1 10 

2 3 

4 1 

3 4 

8 
2 6 
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Table XIV. — continued. 



Gas Fittings. 

i inch. 



17. Cup and ball joints^ brass, 
with ceiling plates each 

18. Union joints for metal pipes, 
brass each 

19. Ditto for iron pipe ... each 

20. Ditto for steam pipe, extra 
strong each 

21 . Lambert's globular high pres- 
sure steam valve each 

22. Gun metal steam cocks, or 
with throttle valves each 

23. Gas main cocks, with metal 
plug and spanners each 

24. Iron cocks screwed to barrel 
with spanners each 

25. Wrought iron welded pipe, 

per foot 

26. Connecting pieces, long 
screws each 

27. Elbows, bend, and springs, 

each 

28. Tees 

29. Crosses 

30. Sockets, and plugs, and nuts, 

each 

31. Fish-tail gas burners, Nos. 1, 
2, and 3, or bat's wing . . . each 

32. Plain brackets, single joints, 
with cock and cover plate, 
18''xl2" each 

33. Brackets, double jointed, 12 
to 18 inches long each 

34. Ditto, or the above with uni- 
versal joint add 

35. Flexible tube pipe, with 
glazed surface per foot 



« 



ff 



t 







d. 



6 



2 



3 

7 

6 

6 

9 



3 
1 



a •« 



inch. 



(. d. 



9 

1 



2 2 
3J 
8 

7 

7 

1 

4 

1 

4 

7 3 

3 6 
6 



iinoh. 



8, d' 

5 3 

1 

1 3 

1 9 
5 6 
4 6 
3 

2 5 
4 
9 

n 

8 

1 8 

5 

1 



4 6 



8 3 



4 



8 



f inch. 
8» d. 

7 

1 3 

1 9 

2 9 
7 
7 3 
4 9 

3 

^ 

10 

9 

10 

1 6 

6 



7 6 
13 



6 



1 6 
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Gas Fittmgs. 



Brass cocks, brackets for main, 

each 
Ditto, ditto, screwed from barrel, 

each 
Ditto, brass, pillar or pendant for, 

iron, each 

Cup and ball joints, brass, with 

ceiling plates, each 

Ditto, for iron pipe each 

Ditto, for steam pipe, extra 

strong, ., each 

Lambert's globular high pressure 

steam valve, each 

Gun metal steam cocks, or with 

throttle valves, each 

G^ main cocks, with metal plug 

and spanners, each 

Iron cocks, screwed to barrel with 

spanners each 

Wrought iron welded pipe 

per foot 
Connecting piecies, long screws, 

each 
Elbows, bend, and springs... „ 

Tees „ 

Crosses „ 

Sockets, and plugs, and nuts, 

each 
Flexible tube pipe, with glazed 

surface per foot 



1 incb. 



». d. 

8 

4 

3 6 

12 

2 9 

4 
11 
10 9 

6 

4 9 

6 



1 
1 
1 



1} inch. 





2 



2 



7 



2 10 



«. d. 



12 8 



6 6 



4 9 



4 9 



6 



15 



15 6 



10 



7 6 

9 

1 9 
1 9 

1 9 

2 7 



9 



1) incb. 2 fnck 



». d. 



20 



8 



5 9 

7 6 

20 

23 

16 

10 

1 

2 3 
2 3 

2 3 

3 2 

11 



«. d. 



35 



14 



10 



11 



30 



40 



22 



17 



1- 6 



3 
3 
3 



6 
6 
6 



4 6 



1 2 



86. Brackets, 8 feet long, extra strong, with strong back t. d. 
plates for 4 bolts, strong universal joint at back, uni- 
versal swivel joint at the end, cocks, burners, and bolts 
complete each 40 

37. Cast iron wall box for supporting extra strong 

bracket each 5 6 

I 
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.Table XIV. — continued. 
Oas Fittings, 



i. d. 



88. Common double-jointed brackets^ 3 feet long^ 3 strong 
back plates for 3 bolts^ swivel joints at the back, uni« 
versal arms at the end, cocks, burners, and bolts com- 
plete each 15 

39. Common single-jointed wall brackets, with swivel 
joints at the back, cocks and finger elbows complete 

each 7 



Patent Cast Iron Wet Oaaometera. 



£ 8, d. 

40. 2 light 18 

40a. 3 ditto 1 10 6 

41. 4 ditto 1 16 

4Sf. 6 ditto 3 3 

43. 10 ditto 4 4 

44. 16 ditto 5 5 

45. 24 ditto 7 7 

46. 30 ditto 11 11 6 



47. 50 

48. 80 

49. 100 

50. 140 

51. 200 

52. 240 

53. 300 



light 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 



£ 8, 

15 10 

24 

30 

• <..«« 00 xu 

38 

43 

52 











d. 










PaterU Wrought Iron Wet or Dry Gaaometers. 



54. 3 light 2 4 

55. 5 ditto 2 10 6 

56. 10 ditto 3 7 6 

57. 20 ditto 4 6 6 

58. 30 ditto 5 15 



59. 45 light 8 10 

60. 60 ditto 11 10 6 

61. 80 ditto 14 10 

62. 100 ditto 18 

63. 150 ditto 26 10 



= Stocks, Dies, and Taps for Iron Pipes. 
64. For J in., f in. iron tube with 4 taps 



65. 




66. 




67. 




68. 




69. 




70. 





^ in., § in., ^ in. ditto 

i in., I in., | in., f in. ditto 

I in., f in. ditto 

I in., I in., 1 in. ditto 

1 in., 1| in., 1^ in. i in. ditto ... 
1^ in., 1^ in., 2 in. ditto 



8 
4 
6 
8 
6 



» 
» 



£ ». d. 



1 1 

1 11 

2 6 

2 

3 3 

7 17 

8 





6 







Stocks, Dies, and Taps for Brass Tvhes. 
71. For I, ^, I, and I inch ........per set 16 6 



SPECIFICATION 

FOK PEEMANENT WAT. 

No. I. 



[ .Timber Cross Sleepers, and the Contractor s or the I 

Pattern Sail; Single Line of Way, about 20 feet forma- 
tion,^ feet Q inches gavgc- Sleepers; Ballast; Manu- 

I facture of Rail, Mshing Plates, Bolts, Nuts, and Bog- 
Spikea. (See Plates.) 

The Sleepers to be provided for the permanent way 
I shall be 10 feet long by 10 inches by 5 inches, roughly 
I squared; the joint sleepers shall be 12 inches by 6 
inches ; the average spaces from centre to centre of 
sleeper shall be 3 feet, except on steep inclines, where 
they are to average 3 feet from centre to centre. All the 
limber used must be of a durable character, and such 
I as ia fully approved of in the country for the pur- 
L poses of construction ; such as the best satin-wood, iron- 
' wood, jack, ebony, &c. ; and no timber must be brought 
upon the work that is not fully approved of by the 
engineer. It may be necessary, in order to open a por- 
tion of the railway as soon as possible, that the con- 
I ^Tactor should be allowed to use for the first length of 
I Kne to be laid continuously, (say) 30,000 sleepers of the 
I Isest Baltic fir, instead of the above-named woods. On this 
J point special instructions will be given by the Engineer, 
\ -End in the event of such sleepers being used, they shall 
be thoroughly creosoted under a particular specification, 
and to the extent of 10 lbs. of creosote per cubic foot of 
timber. 

tTke Ballast shall be broken stone, well cleaned cabook 
ivel or river ballast, 3^ cubic yards per yard lineal. 
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and coarse clean sand may be allowed for the bottom I 
ballast to one-third of the total depth. 

The Rail will be 73 lbs. per yard, of the Contractor's 
form or Vignoles' pattern, with an adequately broad 
base, according to the template to be examined with this - 
specification in the Engineer's office, and to which th«j 
rails must all be accurately rolled, 

No rails will be received varying more than 1 lb. per ■ 
yard from the weight determined on. The length of 
rail to he 21 feet, but with such proportions of 18 and 
1 5 feet lengths as may from time to time be ordered. 
No variation from the lengths determined on exceeding | 
one-eighth of an inch will be allowed. 

The entire mode of manufacture, as well as the 
quality and mode of preparation of the iron used, shall 
he such as the Engineer shall decide and fully approve 
as calculated in his opinion to produce rails ol' the best i 
quality. 

Each rail is to be made from a pile not lees thai 
9 inches high by 8^ inches broad, and containing not ' 
less than one-third of its whole weight of No. 2 iron. 
The disposal and dimensions of the hai's in the pile wUl 
be hereafter determined by the Engiueec All tiie bars 
are to be of uniform section, and in whole lengths, no 
short or irregular-shaped pieces, scraps or rough ends 
of bars being used. 

The pile is to be rolled at a welding heat into fti 
bloom of about half the original sectional area, which! 
being again raised to a welding heat is to be rolled intO"! 
the rail. 

The manner of making of the No. 3 iron to be nseA] 
in the pile must be such as to be approved of by t 
Engineer. Each slab or bar must be worked at two;^ 
heats, and the pile from which it is formed must be o|w 
large size and contain only perfect bars. 

The Engineer is to have the power of altering tli«.l 
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arrangement of the rail pile, or the general method of 
manufacture during the progress of the contract iu any 
way he may consider expedient or advisable in his 
opinion, it being however understood that he shall not 
increase the proportion of No. 3 iron used. 

The quality of the finished rail aa regards toughness, 
etrength, shape, and finish, shall be such as is satisfactory 
to the Engineer, who shall have power to teat the same 
in any manner be may think suitable, and at the Con- 
tractor's expense. 

The whole of the rails must be of uniform section 
throughout, and perfectly true and straight, and any 
that are bent or warped during the manufacture must 
be straightened by pressure and not by hammering. 
They shall be perfectly sound and free from cracks, flaws, 
splits, scorise, imperfect welds, or delects of any kind ; 
and the ends shall be cut accurately square and true. 

Each rail is to be stamped on the side distinctly with 
the maker's name, and the month and year of the 
manufacture, and the initials of the railway company. 

Holes shall be drilled in the rails in such positions as 
shall be determined by the engineer, either for holding 
down the rails, for fishing, or for any other purpose ; 
I any variation of more than 1-32 of an inch from the 
correct sizes or positions of the holes, will render the 
rail liable to be rejected. 

All labour and assistance, tools, gauges, apparatus, 
&c., which the Engineer may require for the purpose of 
testing, inspection of, weighing or gauging the rails, or 
for the purpose of otherwise satisfying himself of the 
due performance of the conditions of the contract, shall 
be provided by the Contractor, free of charge, either at 
the works or at the place of shipment, or both, as may 
be required by the Engineer. 

The Contractor will be required to enter into a 
guarantee to supply, free of charge, new rails to the 
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extent of any which may be certified by the Engineer to^ j 
have failed, from defective quality of material or of 1 
manufacture, at any time not exceeding two years from 
the time of opening for public traffic of that portion ofi j 
the railway on which they are laid. J 

The Fishing plafijs are to be \ inch thick, of a section. I 
to fit the under side of the head and upper side of tlift: I 
flange of the rail. ^ 

A correct template will be furnished to the Contractor,, 
and the plates, when finished, must exactly correspond I 
therewith. 

The plates are to be sixteen inches long, and must be j 
sawn o(l' square without burrs or deformities at the ends.- ' 

They are to be perfectly straight and smooth on every 
surface, free fromtwist.and of uniform section throughout. 

The description of pile for rolling the fishing plates,- 
and the kind of material used therein, shall be such asj 
are satisfactory to the engineer, and must be specially* 
sanctioned by him. 

The quality of iron in the finished fishing plates sliall,^ 
also be subject to his approval, and they shall be sub- , 
mitted to such test as he may think necessary, and at-j 
the contractor's expense. | 

Each plate must be drilled with four square holes, of ] 
such dimensions and placed in such positions as the f 
Engineer will direct. 

These holes must he clean and true, square through ] 
the plate, and eicactly in the centre of the breadth, free ] 
from burrs on either side, and perfectly accurate in size- 1 
and position. The manner of making the holes shall ] 
be such as to be approved by the Engineer. 

After the holes are made, every fishing plate is to be" I 
heated and immersed in boiled linseed oil. 

The patent right must be paid by the Contractor. 

'Ihe Bolts will be | inch thick, and 3^ inches long, from ] 
the under side of the head, which will be half-round. 
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They must be squai-e for half an inch under the head. 
The Nuts will be square. 

The bolts and nats must exactly correspond, both in 
make and dimensions, with patterns to be deposited with 
the Engineer, and duplicates of which will be furnished 
to the Contractor. They are to weigh one pound each. 

The iron is to be of a strong fibrous quality, equal to 
"best" Staffordshire, and shall be specially subject to 
the approval of the Engineer. 

The method of manufacture, whether by machinery or 
by hand, shall be such as the Engineer shall approve. 

The bolts are to be made from square iron, swaged 
down, and the heads are to be worked out of the solid, 
and not welded on. 

The workmanship and finish must be fully equal to 
that of the patterns ; the forging is to be perfectly sound, 
square, and true, especial care being taken that the 
internal faces of the head and nut are exactly square with 
the axis of the bolt. 

The thread is to be Whitworth's standard, to be clearly 
cat, and to hold full to within two inches of the head. 
The nut is to fit so tight upon the bolt that it cannot be 
moved without a spanner. 

The bolt, when screwed, must pass freely up to its 
head, into a hole 13-16 of an inch square. 

The bolts and nuts are to be well oUed, and packed in 
good strong cases, well secured, and fit for a sea voyage. 

?%e Do^ Sjjikes are to be 6 inches long and § inch 
square, with a wedge point. The head to be 11-16 deep, 
and to project half an inch over the flange of the rail, 
with ears of f in. by 11-16, projecting I in. at each side 
of the head. 

The spikes must correspond in make and dimensions 
with patterns, to be deposited with the Engineer, and a 
du^cate of which will be furnished to the Contractor. 
They shall be made from iron of a strong fibrous 
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quality, and so tough tbat the head when hammered 
cold shall bend and not break off with a brittle fracture. 

The head is to be worked out of the solid, and neatly 
formed. The workmanship throughout is to be fully 
equal to that of the pattern. 

The dog spikes are to weigh 2500 to the ton, or 
T% lb. each. They are to be packed in strong casks well 
secured. 



SPECIFICATION OP PERMANENT -VVAY.— 
No. II. 

Gauge of Uailway, ^feet%\ hiches. Double-headed Rails on 
casl-iron Chairs. The manufacture of Hailn, Mshitig- 
plafes, Fiak-bolfs and Nuts, Spikes, Chairs, and Wood 
Keys. Crossings : manufacture of Points and Wing Rails, 

and Switches. {See Plates.) 

Ute Rails are to be of the form known as double-headed 
or double T- A template of the form of rail required 
win be supplied to the Contractor, aud the rails must be j 
made exactly tliereto. 

The weight of the rails is to be 74 lbs. per yard. The I 
length of the rail is to be 21 feet, but, for the conveni- 
ence of the manufacturers, a quantity, not exceeding 5 
per cent., wiU be received 18 feet long. It is to be i 
understood that these shorter rails are to be cut from i 
longer ones, that are imperfect at the ends. No variation j 
exceeding one-tenth of an inch in length, or one per cent. I 
in weight, will be allowed. ] 

The rail is to be rolled from a pUe 8| inches wide and i 
9^ inches deep. This pile is to consist of a top aud ' 
bottom slab, and, intermediate to these, of layers of 1 
puddle bars. The top and bottom slabs are 'eacli to be [ 
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I ©f the uniform thickness of at least 2 inches, and are to 
' te of the whole width of the pile, and they are to be pre- 



cisely similar in every respect. 

; intermediate puddle bars are to be | inch thick, 



The i 



I 
I 



(togethei 

width of the pile), so as to break joint. The top slab 
and bottom slab, and the intermediate puddle bars, are 
to be of the whole length of the pile. 

The top and bottom slab in the pile must always be 
of sufficient dimensions to form together fully 44 per 
cent, of the whole quantity of irou in the pile. Each 
slab is to be made iu one of the following modes — 
viz., 1st, of a bloom consisting of two puddle balls 
thoroughly worked together under a five-ton tilt 
hammer, wrought on all sides, and thoroughly upset in 
all directions at the ends as well as at the sides, and 
reduced to a compact form and finished by rolling to 
the required size of the rail pile. Should any puddle 
ball break asunder under the liaramer, it is to be rejected 
and cast aside ; or 2udly, the top and bottom slab must 
be formed in the following manner: — The puddle balls 
are to be reduced by rolling into bars not thicker than 
f of an inch of two unequal widths (together equal to 
the whole width of the pile) so as to break joint. A 
pile S inches wide and 9 inches high is to be formed of 
these bai's, each bar to be of the whole length of the 
pile ; this pile is to be heated to a welding heat, and 
reduced by rolling to a bloom 6 inches wide by 7 inches 
high ; this bloom is to be reheated to a welding heat, 
and rolled into the slab of the dimensions before 
specified. 

• All the surfaces of the slabs are to be clean, smooth, 
and regular, free from cinder, cracks, flaws, or other 
defects. 

The rail pile is to be rolled or hammered at a welding 
heat into a solid bloom 5 inches wide and 6 inches deep. 
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which is agait) to be raised to a welding heat and roUed 
into the rail. 

The Engineer is to have the power of altering the, 
arrangement of the pile, or the method of manafacture 
during the progress of the work, in any way expedient 
or desirable in his opinion; it being, however, under- 
stood that he shall not increase the proportion of iron 
in the top and hottom slab. 

The quality of the finished rails as regards tougbneas 
and strength, shall be such as shall be satisfactory \a, 
the Engineer; they must be of uniform section through" 
out, and perfectly true to the template. They must be 
straight and sound, free from splits, cracks, flaws, scoriae, 
imperfect welds, or defects of any kind ; and the endS' 
are to be cut perfectly true and square. 

Each rail is to be stamped on one side distinctly 
in suitable characters with the maker's initials, the month 
and year of manufacture, as also with the initials of the 
railway company, and the weight per yard of the rail. 

The rails \vill be required to have two round bolt 
boles made at each end for the fishing plates. These 
holes must be clean and without burrs on either side, 
square through the rail, and placed exactly in the proper 
position, as shown in the drawing. 

Any vaiiation from the positions, or from the corre( 
sizes of the holes, will render the rail liable to be re- 
jected. If any difficulty is found or defect created by 
punching any of these holes, then they are to be drilled. 

The Wisldng-plates are to weigh 11 lbs. each, and must 
exactly correspond in every respect with a templai 
which will be furnished to the Contractor. 

They are to be sawn off square without burrs or de- 
formities at the ends, they are to be perfectly straight 
and smooth on every surface, free from twist, and of 
uniform section throughout. 

The fishing-plates are to be made from the 
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touffbest, and strongest description of No. 2 iron, such 

as shaU be satisfactory to the Engineer, or of such iron 

as shall be specially approved and sanctioned by him. 

One half of the fishing-plates are to be pierced each 

I -with four round holes, and the other half each with four 

■ square holes; these holes are to be respectively I inch 

I diameter and 1 inch square. 

I The boles must be clean and true, square through 
■the plate, free from burrs on either side, and perfectly 
■.accurate in size and position. 

Any variation from the proper positions or from the 
lorrect sizes of the holes will render the plate liable to 



After the holes are made every plate is to be heated 
and immersed in hot boiled linseed oil, and every care 
must be taken to do this before any oxidation whatever 
I sets in. 

Each fishing-plate is to be stamped distinctly with the 
Ijnontii and year of manufacture, and tlie initials of the 
■railway company. 

Tlie Fish Bolts are to be J of an inch diameter with 
, J of an inch square neck, the length of the neck 
teing ^ of an inch measured from the under side of the 
bead. 

The bolts are to be formed from 1-inch square bars. 
The heads are to be round, and are to be worked out of 
■the solid, and not to be welded on. 

The Nufs are to be square and fit tight upon the bolts, 

!he forging is to be perfuctly sound and true, and the 

l,threads are to be Whitworth's standard, to be cleanly 

Kout, and to hold full within a distance of 2| inches from 

ihe under side of the head. 

The bolts and nuts are to be made of the very best 
ind toughest Staffordshire iron, samples of which are to 
furnished to the Engineer and to be approved by 
bim. The iron will be tested from time to time in any 
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manner the Engineer may consider desirable. Every 
bolt and nut, when finished, is to be heated and im-' 
mersed in hot boiled linseed oil before any oxidatioa 
whatever commences. 

T/ie Sp'de.8 must exactly correspond in make, form, and 
dimensions, with a sample which will be supplied to the 
Contractor; the heads are to be worked out of the solid 
and not to be welded on. The instant every spike is 
finished, and whilst quite hot, it is to be immersed in 
hot boiled linseed oil ; if the spike is not sufficiently 
hot, it is to be reheated, and if any oxidation whatever 
takes place the spike will be rejected. 

The Chairs (excluding the switch and crossing chairs] 
are to weigh 25 lbs. each. In the manufacture of all 
the chairs, particular attention is to be paid to the sizi 
and form of the opening for the rail. 

Templates and gauges will be supplied to the Con- 
tractor, and which must he accurately worked to. Stan- 
dard gauges will also be furnished for the size and form 
of the spike-holes, which are to correspond exactly there- 
with, and are to be cast perfectly true and clean. They] 
are to be countersunk on the bottom side. ' 

The tilt or inward inclination of the rail, when keyed 
up in the chair, is to be 1 iu 24, equivalent to an angle 
of about 2i degrees from the vertical when the chair is 
standing on a level bed. Great attention must be paid 
to the accuracy of the tilt, and if, on applying a gaugfl' 
of the correct angle it shall be found to touch only on^: 
of the edges of the rail, and to be more than 1-16 of aw 
inch distant from the other edge, the chair in such casdl 
will be rejected. ' 

The chairs are to be cast from the cupola second melt* 
ing. The mixture of the metal will be left to the Con- 
tractor's own judgment, but it must he of such qualit" 
as the Engineer shall approve, and in respect of strengt] 
must stand the following test : — Two bars are to ' 
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r«ach day, 3 feet 6 inches long, 1 inch broad and 2 inches 

I The person appointed to inspect the chairs will then 
■ test one of these by placing it edgewise on bearings 3 
P feet apart and loading the middle of the bar, and should 
[ it break with any weight less than 27 ewt., all the chairs 
I cast with that metal are to be rejected. The other test- 
bar ia to be marked with tlie date of the cast and put 
away for the future inspection of the Engineer. 

The month and year of manufacture, tlie initials of 
the railway company, and the weight of the rail to be 
I used with the chair, are to be distinctly cast in a suitable 
[ place on each ordinary chair. 

The Wood Keys are to be similar in form and dimen- 

I Bions to patterns which will be supplied to the Cnn- 

I tractor. They are to be made of the very best sound 

1 English heart oak, free from shakes, knot, sap, or other 

defects, and it is to be expressly understood that the 

timber used shall be subject at all times to the special 

approval of the Engineer. 

The wood used in making each separate key is to be 
I riven or sawn lengthwise of the grain, and before being 
\ converted into the finished key, is to be thoroughly 
desiccated by dry heat or by any other means the En- 
I gineer may desire. The keys are to he kept in a per- 
fectly dry place, and, after an interval of 21 days from 
the date of tlieir manufacture, each key will be separately 
gauged by the person appointed by the Engineer to 
I watch the manufacture, and all that vary more than 
J l-40th of an inch in thickness from the required dimen- 
I aions will be rejected. 

The whole of the articles are to be of the very best 
quality, and the workmanship throughout is to be of 
hrst-class character. All articles are to be submitted 
^H for examination by the Engineer on the premises of the 
^■'.Contractor, and must not on any account he sent away 
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before receiving such examination ; and the Contractoti 
must give at least one week's notice in writing to th*! 
Engineer previoua to any of the work being ready for 
inspection. 

All articles which may appear to the Engineer to be- 
inferior or defective in make or quality, or not to be in 
accordance with this specification, wUl be rejected. The 
contract is to be executed in every respect to the satis* i 
faction of the Engineer, and his decision on all points ofi 
dispute that may arise shall be final and binding on all! 
parties. 

All labours and assistance or apparatus the Engineer ] 
may require for testing, inspecting, or gauging in any! 
way and at any time he may think proper, must be pro- j 
vided by the Contractor free of charge. I 

Pniking. — The bolts and nuts, spikes and wood keysi,] 
are to be packed in strong iron-bound and air-tight casks 
or cases, as the Engineer may direct ; all nails used in the 
casks or cases are to be hammered and not cut, and the 
dimensions of the casks or cases are to be such as tiia 
Engineer shall direct ; the fish plates are to be in bundlf 
and in each bundle there shall be an equal number 
plates with round boles and square holes. 

Crossings (see Plates).- — The point and wing rails of the 
crossings are to be of the form caUed " filled rails," and a 

mptate «i this form vriU be suppHed to the Contractor, 

1 to which he will have to work, and the conl 

1 include all that is requisite for the completion 
Sie crossings. 

The filled rails are to be of the best description made 
fn.>m cold blast iron, and approved by the Engineer as to 
the luatt-rial, m^ide of manufacture, make and finish. 
The rest of the wrought iron is to be of the best ham- 
meied scrap, and the steel is to be the very best blistered. 

The cast iron is to be a strong and good mixture f£ 
ntetkl approved by the Ungineer, and all tbe cistisgB 
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t be Bound, sharp, clean, and free from flaws or de- 
scts of any kind whatever. 
The whole of the workmanship and all the materials 
I shall be of the very best quality, and subject to the 
^lecial approval of the Engineer. 
One crossing ia to be made and fitted up complete, to 
■.be submitted to and approved by the Engineer before any 
■ more of the work is commenced. 

The crossings are all to be fitted in the most accurate 
manner, and are to be put together complete for inspec- 
tion on the Contractor's works. The point rails must be 
soundly and securely welded together in a manner sanc- 
tioned by the Engineer ; a thoroughly sound and solid 
surface is to be given to the point the whole distance 
from the place where the two rails first meet to the 
point. The point must be steeled for a distance of 1 foot 
6 inches from the nose ; the steel to be ^ inch thick at 
the wide end, increasing to 1 inch at the nose ; the steel 
is to bo welded on in short lengths, and after steeling 

I the point is to be planed up. 
Tbe wing rails are to he steeled with ^-inch blistered 
^Bteel for a distance of 3 feet. 
The various parts of the crossings are all to be pro- 
;perly marked and numbered before being taken to pieces, 
'bo that they may be readily fitted together again when 
required. Every separate part of each set shall bear the 
distinctive number of the set to which it belongs marked 
in white paint, and all the parts are to have the railway 
company's initials stamped, cast, or marked upon them 
distinct and permanent characters and in suitable 
places ; the distinguishing letter of tbe chair and the 
\ angle of the crossing are to be marked on the crossing 
I and cast on the cliair. As soon as completed the whole 
i of the work to be thoroughly cleaned and freed from all 
\ Tust, then heated and dipped in hot boiled Unseed oil. 
At least a week's notice to be given by the Contractor 
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to the Engineer as regards inspection of the crosaingB, 
which are on no account to be taken to pieces until they 
have been examined by the Engineer or his deputy, and 
the Engineer's written certificate only will be accepted as 
proof that the crossings are considered satisfactory. The 
Engineer shall have power to inspect the manufacture or 
works at any time he may think fit during their progress, 
and to reject any parts he may consider unsatisfactory, 
and the Contractor shall immediately replace these at hiB 
own expense. 

Switches (see Plates). — The contract includes the supply 
and delivery of the whole of the rails, chairs, bolts and 
nuts, rods, lever-boxes, weights, pins, cotters, and aH other 
parts and materials requisite for the thorough completiou 
and working of the switches. 

The stock and tongue rails of the switches are to 
what are called " filled rails." Templates, gauges, or sam- 
ples of the filled rails, fish plates, fish bolts and nuts, and 
nuts, keys and spikes will be supplied to the Contractor. 

The filled rails are to be of the very best description, 
made from cold-blast iron approved by the Engineer, 
both as to materia], mode of manufacture, make and 
finish ; the rest of the wrought iron is to be of the very 
best hammered scrap. The cast-iron is to be a strong 
and good mixture of metal approved by the Engineer, 
and all the castings must lie sound, clean, sharp, and 
free from flaw or blemish, and aU the materials shall " 
of the very best quality. 

The stock rail and tongue rail both made out of filled 
rails to correspond with the ordinary section ; the 
houseing of the tongues to be planed up, the nose of the 
tongue to be afterwards rounded ofl'; the solid stock 
rails to be planed out to house the tongues and to 
receive the ordinary fish plates for the joints. A slight 
bend must be given to the stock rail according as the 
switches ai'e to be laid in for the right or left hand. 
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A set will consist of — 
Two stock rails. 
Two tongues. 

Two double chaira, right and left. 
Ten single slide chairs, one bolt to each. 
Two connecting rods. 
One level rod. 
Lever, lever-box and weight complete. 

Approximate Weight of Switch Lever-box. 

cMst, qre. Iba. 

Caflt-iron box and cover 1 23 

„ axle 0015 

„ weights 3 20 

Wrought-LTon lever hanger, bolts, &c. . 19 

Brasses for axles 2 

The switches are to be properly fitted in the best and 
most accurate manner ; they are all to be put together 
complete for inspection on the Contractor's works. 

It is to be observed that the hooks of the connecting 
rods can only be put in place when the tongues are 
fitted sideways, so that when the end of the tongue is 
in the heel chair, the connecting rod cannot be removed, 

One set of switches is to be made and fitted up with 
levers, box, and rode complete, as a sample to be sub- 
mitted to the Engineer, and this must be approved of 
before the remainder of the work is commenced. 

The variou,s parts are to be properly marked and 
numbered before being taken to pieces, so that they may 
readily be put together again in the proper manner, and 
every separate part of each set shall bear marked in 
white paint the distinguishing number of the set to 
which it belongs. The company's initials to be legibly 
stamped, cast, or marked upon ever)' piece in permanent 
characters and in a suitable place. 

The whole, as soon as completed, must be thoroughly 
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cleaned and freed fi-om all rust, and then heated and i 
dipped in hot boiled Unseed oil. All the Bmall parts of 
each set must be packed in extra air-tight cases, hooped 
round with one inch hoops ; all nails used in these cases 
are to be hammered and not cut. 

As regards the inspection of the work and the recep- 
tion of the same from the Contractor, the same regula- 
tions as above for the crossing will apply. 



SPECIFICATION FOR TELEGRAPH 
MATERIALS. 



Iron Poles and General Stores. Galvanized and 
Charcoal Wires; Pole-arms, Clips, Insulators, Sta^ 
Bods, t^c. ; Iron Poles for Rock and Ordina: 
Ground; Station Apparatus and Tools. 

The contract includes the supply and delivery of such 
materials aa are required in the construction of an 
electric telegraph, and as are enumerated in the schedule 
according to specification. 

48 cwt. best best galvanized iron wire, No. 4 Birming- 
ham wire gauge. 

31 tons best best galvanized wire, No. 8 Birminghi 
wire gauge. 

The W ire in the above to be highly annealed, and vei ^ 
soft and pliable. It is not required to possess great 
tensile strength, but must be capable of elongating 
18 per cent, without breaking after being galvanized. 

The wire is to be supplied in not less than 80 lbs, 
pieces, unless specially ordered otherwise ; it is to be 
warranted not to contain any weld, join or splice what- 
soever, and to be free from all imperfections, flaws, sant' 
splits, or other defects. 
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The whole of the wire to be stretchetl by machinery 
! per cent., and to be carefully coiled so as to contain 
no bends or indentationSj but to resemble newly-drawn 
wire in its straiglitness. 

The whole will be subjected to any tests the Engineer 
may consider desirable, and will undergo a coustant and 
minute inspection ; for which purpose every facility and 
assistance must be aflbrded by the Contractor. 

All bundles containing split or defective wire, or wire 
. of wrong gauge, or which the Engineer or his inspector 
may consider defective, or in any way improper for use, 
will be rejected. If during the process of stretching 
more than 5 per cent, of the bundles break, crack, or 
show any defect, the whole of the bundles will be 
rejected. 

If less than 5 per cent, break, the whole will be 
accepted ; but the manufacturers are not to attempt to 
weld, join, or otherwise splice any of the broken wire, 
but it is to he delivered as it comes from the stretching 
machine. Each bundle to be delivered securely bound 
with wire, and marked with a tally. 

2| cwt. Galvanized Annealed Charcoal Iron Wire, 
No. 12 Birmingham wire gauge. 

3^ cwt. Galvanized Annealed Charcoal Iron Wire, 
No. 1 6 Birmingham wire gauge. 

This wire to be of the very best quality of charcoal 
iron wire. All bundles containing split, burnt, or de- 
fective wire, or wire of wrong gauge or inferior quality, 
or wire that will not sustain the usual testa for charcoal 
iron wire severely applied, or wire that shall not be 
cleanly or evenly galvanized, or of which the zinc coating 
will scale oflP in twisting, will be rejected. 

The galvanized annealed charcoal iron wire to be 
delivered in bundles of Ij cwt., strongly bound with 
^M wire and marked with tallies, and carel'uUy packed in 
^■'strong matting. 

L 
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2i cwt. solder. 

The Solder to be made of equal quantities of the purest^ 
and best quality of new lead and block tin, melted 
together, and twice run on the floor into long thin 
strips, 

2160 pole-arms, 24 inches x 2^ inches x 2^ inches, i 
87 pole-arms, 22 inches x 3 inches x 3 ' ' 

Tlie Pole-arms to be made of the best seasoned teak, ' 
or other approved hard sound wood of equal quality, and 
to be formed according to the pattern supplied. The 
pole-arms are to be bored at '2\ inches from each end, ta^ 
receive the bolt of the insulators, and also with tw« 
holes to receive the clip that fixes it to the pole. 

2300 galvanized iron clips for pole-arms. 

The Galvaii'i zed-iron Clips, for pole-arms, to be made of 
the best Staffordshire iron, and according to pattern to 
be supplied to the Contractor. The screw threads to be.. 
carefully and well cut and the nuts properly fitted. 

4800 line insulators. 

The Line I/isttlators to be of the form and kind known'' 
as "Varley's Patent Double Earthenware Insulators," 
No. 8 size, as used by the Electric Telegraph Company. 
Each insulator to be fitted with a galvanized iron screw 
bolt and nut, both made according to pattern supplied 
to tlie Contractor. Each bolt is to be tapped with a 
coarse thread, and the nut to be well fitted after galva- 
nizing ; the threads are to be re-tapped for clearing out 
the zinc, and then dipped in boiUng linseed oil, and 
dried with the oil on before they are fi.tted to th©j 
insulator. 

The cups of each insulator are to be tested by immept 
sion in acid water nearly to the brim, the cups bein^ 
filled also with acid water, and each of these separate^ 
fluids connected with the wires from a powerful battery, F 
If, when tested with a delicate galvanometer, the passagi 
of the slightest current of electricity is indicated, 1" 
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' insulator will be rejected. The outer and inner cups to 
be fitted together with a compound oF resin and sand, 
and the bolt is to be fixed straight inside the inner cup 
with the same kind of cement. 

The Contractor is to provide a sufficient number of 
[ water-tight tanks for testing, and such batteries, battery 
j power, and instruments as may be required ; all to be 
I subject to the Engineer's approval. 

The insulators, when finished, shall be most carefully 

tacked in very strong iron hooped oak casks, after 
aving first being well hound with straw, and each 
[ safely secured as a separate package. 

1450 Gaioanized Wire Guards, to pattern, to be strong 
and well made, and clean galvanized. 

180 Shackle Terminal himiJators, each fitted with 
galvanized iron bolts and straps, the whole made exactly 
I according to the pattern supplied to the Contractor, 

480 Galvanized Iron Slay liods, 6 feet x A of aJi inch, 
\ made according to the pattern supplied. The stay rods 
to be made of the best Staffordshire iron, and well 
galvanized ; one end having been formed into an eye, 
and the other end tapped with a good coarse thread, 2 
I inches down, and provided with a well-fitted galvanized 
I nut and a galvanized iron washer, 3 inches x 3 inches 
c J of an inch. 
1450 yards oi No. 16 Copper Wire, of No. 4 Birming- 
I ham wire gauge, and insulated with Wray's compound. 
500 Iron Bolts, each with an eye. Each bolt to be 12 
inches long, 1 inch in diameter, and deep jagged to a 
depth of y inches. 

4 Cat. of New Lead, of the best and purest ijuality. 
^^ Iron Poles. — The Contractor is to provide — 

■ 1050 15 feet poles],. , 

■ Xor. .VI ' ^ tor rock. 



a 

V 

I- 

s 

i: 

t 

a 

: 



125 22 
830 18 

126 25 



[for ordinary ground. 



THE CIVIL ENGINEER S 



nned. ^H 
rths of aiit^H 



^ecification for Telegraph Materials — continned. 

The poles are all to be hollow, cast iron, iV^' 
inch thick throughout, and llHhs of an inch inside dia- 
meter at top, into which is to closely fit a cast-iron plug 
tapering to a point at the summit. The 1 5 and 13 
feet poles will be eacli of 3 inches outside diameter at 
bottom, but the 22 and 25 feet poles will all be 3| inches 
outside diameter at bottom ; a wooden plug 3 inches 
long is to be driven into each pole at the lower end in 
ordinary ground. 

Each pole is to be provided at 2 feet 
from the top with an iron collar, with lugs 
having two ejes exactly opposite each 
other, and through which stay wires csai 
be fastened ; each collar is to be 2 inches 
deep and \ inch thick. A sketch is sho' 
in the margin. 

Each of the poles for rock is to be 
vided with the following fittings: — 

1. An iron collar that shall tit the pole tightly at 4 

from the lower end (similar to the above-mentioned 

collar). Connected 

with this collar there 

are to be two plugs 

of the size required 

to screw into l| inch 

gas tubes, screwed 

with a right-handed 

screw gaspipc thread, 

for a depth of 2^ in. 

2. A length of 1^ 

inch gas tubing to 

form the stays (see 

the sketch in the 

maiginV One half the 

tubes supplied are to be 10 and the other half 12 feet long; . 

titey will not be cut and tapped until the poles are e 
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3. Two wrought-iron bolts of the size required to 
I screw into 1 \ inch gas tubing to secure the stays to the 

rock; each bolt is to be 7^ inches long; to be screwed 
at one end for a length of 2^ inches with a left-handed 
[ screw, and to be deeply jagged at the other end for a 
length of 3 inches. 

4, In order to connect the base of the pole securely 
I with the rock, a wrought-iron bolt, 8 inches long, \ inch 
I diameter at one end and 1^ inch diameter at the other 
I end ; the smaller end is to be tapped 

with an ordinary thread for a length 

of 2 inches, and to have a well-fitted 

square nut, a -, the other end to be 

deeply jagged for a length of 3 inches, 

and to pass throxigh a cast-iron cylin- 
drical block, b, 4 inches diameter, and 

made to fit tightly inside the foot of 
I the pole. 
I In ordinary ground each of the 

poles is, in addition to the collar and ' 

wooden plug already described, to be 

provided with the following fitting : 
A east-iron base, of the form shown 
I in the margin, made in two halves 
I and bolted together with four | inch 
I bolts ; the internal rings to fit tight 
f to the tube. 

The following tools are to be pro- 
Tided : One dozen tap wrenches ; one 

dozen taps for right-handed screws ; 
f one dozen taps for left-handed screws ; 

(these taps to have precisely the same 

thread as the plugs and bolts) ; 8 pairs 

of 1 J inch gas tongs ; 4 sets of dies 

for right-handed screws, and 4 sets of 

dies for left-handed screws. 




■V- 

136 THE CIVIL BNQINEEK's 

Specification for Telegraph Materials — continued. 

The castings are to be of good, clean, close-grained " 
metal, sound and entirely free from air holes or defects 
of any description, and the wrought-iron work is to be 
of iron equal In eveiy respect to the very best Stafford- 
shire iron. 

The Contractor is to submit to the Engineer a sample 
of each kind of ai-ticle, and which is to be approved of 
by the Engineer before the work is any fiirther pro- 
ceeded with. 

The castings are to receive one coat of boiled linseed 
oil laid on quite hot, and are afterwards to receive two 
coats of the best oil paint. 

All the wrought-iron work is to be dipped into hot 
linseed oil, and every care is to be taken to protect the 
work from any rust setting in. 

The iron collars, bolts, nuts, and all the small parts 
are to be packed in strong iron-bound cases, to be made 
perfectly water tight. 

Marks are to be placed on such parts as the Engineer 
may require. 

The Contractor will allow of the entrance of the 
Engineer, or his deputy, at all reasonable times ; and it is 
understood that without making any extra charge what- 
ever the Contractor will supply the Engineer, or his 
deputy, with all the necessary machinery, assistance, or' 
labour for testing, and with every convenience for in- 
spection. Any pole or fitting which the Engineer, or 
his deputy, may find defective, wUl be rejected, and the 
Contractor will forthwith replace the same ; and it is 
fully understood that as regards every description of 
material and labour, the entire contract is to be executed 
in the most approved and workmanlike manner. 

Station Apparatus. 
Provide 26 Double Needle Instruments, every article used ^ 
in the manufacture of which is to be of the very best , 
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quality ; all the details of their constrnction are to he 
under the control of the Engineer, to whom a sample of 
a complete instrument ia to be submitted, and his 
written approval is to be obtained before any others are 
commenced. 

Each coil is to have six ounces of No. 30 silk-covered 
wire wound thereon, all the steel points of contact to be 
platinized and all fixed connexions to be soldered, the 
needles and axles to work perfectly even and true, and 
to be properly magnetized. The ordinary double-needle 
code to be painted on the dials. 

The axles of handles to be truly turned and the 
bearings accurately turned to fit; the insulating piece 
dividing the front from the back of the axle to be of 
ebonite, \ inch thick, turned to a sharp edge. A ilange 
is to be fitted to each half of the axle, next the insu- 
lating piece, so that the two halves may be firmly 
brought together, ebonite collars being fitted under the 
screw heads to insulate the parts from each other. The 
axles are to be turned when they have been fitted 

I together in the above manner. Slabs of ebonite to be 
used for insulating the working parts from the wood 
frame ; the connexions to be made with No. 16 gauge 

I copper wire thickly coated with ebonite. 

The corresponding parts in all the instruments are to 

■ he exact duplicates, so that they may fit in any of the 

I instruments indifierently. 

The cases of the instruments are all to be made of the 
best well-seasoned Moulmein teak, fastened together 

[ without glue and only with brass knees, keys, and 

I screws. 

Plate glass shall be fitted in a closely fitting door to 

[ be made in front of the dial, and there shall also be a 

' door at the back. 

Provide 26 boxes Spare Coils for the above double- 
needle instruments ; these are to be exact fac similes of 
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the dials and coils in the double needle instrumentB ; 
each set to be of the same depth, and the slides and 
fraraes to fit tnily the hoses of ea^h instrument ; the 
coils to he wound with six ounces of No. 3 silk-covered 
copper wire, terminated with spirals of No. 22 gauge; 
similar wire to he fitted in polished teak hoxes with 
hinges, covers, and locks, and lined inside with greea 
cloth and over the stops. 

Provide 6 dozen sets of duplicate Needles and Axles 
corresponding exactly in every respect with those in the i 
double needle instrument)^ and the dials and coils, each 
axle fitting exactly in each coil ; pivots and needles of 
best steel ; pivots turned truly and finely polished, and 
needles well magnetized and balanced and fastened oa 
axles by a square brass nut screwed against a collar. 

Provide 36 Duplicate Handles for the double needle 
instruments, fitting exactly on the axles; the wood part 
to be highly polished best Moulmein teak ; the b/ass 
coatings to be perfectly sound and all of one piece; the 
shaft to pass through the wood handles, and to he fitted 
at the bottom by a slotted nut sunk flush. 

Provide 1 gross best finished Testing Box Termi?ialg, 
with pins 1^ inch long, to he made of hard brass with 1 
strong and perfect screws. 

Provide 4 dozen Duplicate Instrument Terminals, corre- ] 
spending exactly with those on the double needle instm- 
ments. The castings to be perfectly sound, and the 1 
screws cut with a strong uniform thread. ' 

Provide 6 gross Brass Screws for instrument and > 
battery terminals aths of an inch long, gimlet pointed, j 
with well formed heads fitting exactly the countersunk . j 
holes of the terminals. 

Provide 4 dozen of the usual Battery Terminals of the i 
best make, with sound castings and screwed with a strong J 
uniformly-cut thread. f 

Provide ti5 of " Silver s Improved Batteries," with each.< 
trough filled with ebonite cells, plates, &c. 
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Provide 3 gross duplicate Spare Copper Cells for bat- 
teries, and 3 dozen Spare Battery Cells of the same size 
and material as those used in the batteries. 

Provide 6 gross Spare Zinc Plate for batteries. 

„ 10 cwt. of best and purest Sulphate of Copper, 
in bright crystals, free from iron and other impurities. 
All crystals smaller than hazel nuts will be rejected : to 
be packed in strong water-tight cases. 

Provide 2 gallons Sulphuric Acid. 

„ 1 gallon Mariated Acid, both warranted pure 
and of the highest strength and density. 

Provide 2 gallons saturated solution of Chloride of Lime. 
„ 1 gallon Wood Naphtha and \ gallon Olive Oil, 
both pure and bright. 

The last five articles to be supplied and delivered in 
gallon or \ gallon earthenware jars, with screw stoppers, 
all sufficiently protected with dry chalk, or other sub- 
stance, capable of absorbing the liquor if spilled; the 
whole to be packed in strong iron-bound cases. 

Provide 24 Magnetizing Keys, sound and well made, the 
tornscrews of best tempered steel, and the box-spanners 
of hard brass, fitting exactly on the nuts to the needles of 
the instruments. The brass cylinder to be rough milled. 

Provide 24 eight-inch Horse-shoe Magnets of the purest 
and hardest steel, strongly magnetized with close fitting 
keepers ; supplied in mahogany cases, and the magnets 
properly packed in the solid wood. 

Provide 1 Farley's Universal Testing Galvanometer, with 
10,100 and 1000 shunts. 

Provide 1 set Resistance Coils, 1 to 5000, British 
Association, properly divided. 

Provide 1 Battery Defector, wound with large wire. 
„ 2 Line Detectors, wound with No. 35 wire. 
„ 3 lbs. No. 22 Biniiingham Wire Gauge Copper 
Wire. 

Provide four lbs. No. 30 Birmingham Wire Gauge 
Copper Wire, 



140 THE CIVIL engineer's 

Specification for Telegraph Materials — continued. 



The wire to be of the highest conducting power, of 
exactly the specified gauge, and covered with blue or 
green pure new silk, very close spun over the wire. 

Provide 4 lbs. purest S/ieet Gutia Percha^ as used in 
strips, for binding the joints of the gutta percha covered 
wire. 

Provide 4 lbs. Chattertona Compound, 

„ 50 yards Ebonite Covered Wire, similar to that 
used for instrument connexions. 

Provide 8 one-gaUon Stoneware Jars, of completely 
vitrified best ware, impermeable to acids, best fitting 
screw stoppers, and rubber joints,* and with strong 
handles. To be surrounded with close basket-work. To 
be carefully packed with straw in strong cases. 

Provide the following tools, best Warrington make : — 

1 Adze. 

2 Axes. 

6 Augers, 2 of f inch, 2 of J inch, and 2 of f inch, 

3 Battery springs, india-rubber. 
2 Ditto brushes, whalebone, 

1 Bench vice, 1 hand vice. 
10 Billhooks. 

8 Brad-awls. 
6 Cold chisels. 

2 Chisels (plugging). 

4 Chisel bars. 

2 Draw knives. 

2 Sets assorted gimlets. 

6 Grouges (wood), ^ in., f in., 1 in. 

4 Hammers, large and small. 

2 Ditto, 7 lbs. each. 

4 Jumpers, for rock, 5 ft. long 1 J thick. 

2 Mallets, 2 oil stones. 

20 Lbs. nails, clasps, and brads. 

4 Pairs 8 inch pliers) .. v i i j. 

6 P 'rs 5 ditt square nose with level cutters. 
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3 Tire pots. ^| 


2 Faint cans. ^H 


4 Paint brushes. ^H 


12 Pickaxes, about 7 lb. each, with spare handles. ^H 


6 Punners or rammers of iron. ^^^^^| 


6 Pulley blocks. ^^^^H 


2 Planes, Jack, with spare irons. ^^^^^^| 


2 Smoothing planes, with ditto. ^^^^^^| 


^^^^^1 


Elmers. ^^^^^^| 


2Q Fathoms of 2^ inch rope. ^^^^^| 


3 Screw-driyers, large. ^^^^^^| 


3 Ditto. ^^^^H 


1 Set of American screw-bits and brace. ^^^^^| 


1 Gross 2 in. screws. ^^^^^H 


1 Ditto U ditto. ^^^^H 
1 Ditto l| ditto. ^^^^ 


1 Ditto 1 ditto. 


1 Ditto 1 ditto. 


1 Ditto \ ditto. 


4 Saws, hand. 


2 Ditto, tennon. 


3 Spokeshaves, 4^ in. blade. 


6 Steel wedges. 


2 Shilling spanners. 


6 Spades and 6 shovels. 


1 Box of jointing tools complete, and containing 2 tinned 


copper spirit lamps, 1 knife, 1 small furnace, 1 pair of 


scissors, 1 ten-inch half-round file, 1 pair 8 in, pliers, 


1 pair 5 in. ditto, 2 jointing tools. Teak box, painted. 


with good lock and key, and strong leather straps. 


1 Box of tools for instruments complete, and containing 


1 four-inch hand vice, 1 bright notched screw plate, 


and one set of taps, 1 Archimedian drill-stock, 1 


magnetizing key, I screw-driver, 1 forked ditto, i 


hexagon ditto, 1 Sheffield bastard file, 6 inches, 1 Shef- 
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field smooth ditto, 6 inches, 1 Sheffield superfine ditto, 
6 inches, 1 Sheffield bastard round ditto, 6 inches, 
1 graver, 1 knife, 1 broad hammer, 1 watch ditto, I 
pair bright cutting nippers, 1 pair cutting pHers, 
1 frame-saw, 6 inches ; 1 four-inch warding fite, 1 three 
and a half-inch slitting file, 1 broach, 4^ inch, 1 
soldering iron, 2 gimlets, 1 brass blow pipe, 1 sash 
tool brush, 1 fine hair brush, bone back, 6 row ; 1 
magnet, 3 dozen bridge screws, in tin box ; 3 dozen 
ivory studs, in tin box; \ lb. emery powder, best 
washed, in tin box; \ lb. emery powder flour, in tin 
box ; 1 quire emery paper, fine ; 1 quire of ditto cloth, 
1 lb. assorted brass wire, 1 leather buff, 1 lb. instru- 
ment solder (best), 1 stoppered glass bottle, filled with 
cloride of lime ; 2 dozen coil knobs, in tin box. 
The instruments and spare parts to be all packed in 
strong cases, zinc lined, with soldered joints, but no 
packing whatever is to be allowed until the articles to be 
packed are approved of by the Engineer or his inspector. 
The stores and apparatus to be packed in extra strong 
iron-bound cases or casks, as the Engineer may direct ; 
but they must all be made perfectly water tight, by strips 
of stout canvas being glued over the joints with marine 
glue. All the packing and description of packing cases 
to be under the complete control of the Engineer. 

The clauses for testing and inspection may be prepared 
from the foregoing. 
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[ SPECIFICATION FOR "WORKS, PLANT, MAIN- 
TENANCE, AND WORKING OF A RAILWAY. 



General Clauses. 

A tender (or separate tenders) are required by 

for tlie construction and working of the railways au- 
thorized hy concession (or Act of Parliament). 

This specification is prepared as an indication of the 
, general requirements which will be inserted in the con- 
tact, but is open to such alterations as may be sug- 
fisted by the Contractor, and approved of by 's 
ngineer. 

Gavffes. 
Tenders will be received for the lines (or such parti- 
cular lines as may be specified) on two different gauges, 
viz., the ordinary gauge of 4 feet 8^ inches, and a nar- 
rower gauge, but not less than 3 feet ; this will be more 
particolarly applicable to small branch railways. 

Conformity with Concession, or : 

All the tenders are to be in conformity with the con- 
cession (or Act of Parliament), copies of which are 
appended. 

Contract to he for a lump sum, and a guarantee with- 
out extras. 

The contract for the whole of the works (or each line) 
is to be an absolute guarantee to make, construct, and 
complete all the necessary works and appliances for a 
(single) line of railway, with all contingencies of every 
kind, including (or excepting) the purchase of the land, 
as hereinafter named, and to provide all required rolling 
stock, machinery, and equipment, the whole or every 
1 portion of which shall be to the complete satisfaction of 
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the 's Engineer, and to work the line when com«i 

plete, to the satisfaction of the 's general manager.! 

It is to be most distinctly understood that the contracf 
is to he for a stated sum, and that no extras whateverj 
will be admitted under any circumstance whatsoever. 

Nature of Contract. 
The contract will contain all the usual protective 
clauses and conditions contained for railway construc- 
tion,* equipment, and working, but any omission in the 
contracts or specifications will not be admitted as a ground 
for the omission of any work which may be necessary 
to produce a railway complete in every respect, and with 
every accessory which may be necessary for the 
efficient, and satisfactory working of the traffic espectet 
or calculated for the line. 



Tender to include every Contingency. 
The tender is to include all earthwork and rock-' 
cutting, tunnels, if any, viaducts, bridges, culverts, 
drainage and diversion of streams, retaining walls, 
road-crossings, diversions and approaches, permanent 
way, sidings, crossings, switches, traversera, turn- 
tables, weighbridges, cranes, fencing, gates (or cattle 
guards, if allowed), telegraph with instruments and 
stores, stations and station-fittings and furniture, plat- 
forms, offices, lodges, workshops, with tools, fittings 
and stores, and all other buildings, locomotives and 
fixed engines, rolling stock, machinery signals, gra- 
dient posts and distance posts, plant of every descrip- 
tion, and all other appliances or stores that are necessary 
for the safe, economical, and efficient working of the line, 
or any part of it, and is to include all engineering, 

* See SjieciBcatioDB, general and special, in " Rnilway Construction and Bail. . 
wayB in the East," by W. Davis Haakull ; Atchlcy and Co., lOfl, Great RuMflll \ 
Street, Bedford Square. 
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management and working expenses, with the provision 
of competent and efficient officers, engineers, clerks, fore- 
men, artisans, and labourers, engine-drivers, traffic ser- 
vants, station-masters and lodge-keepers, and all skilled 
and ordinary workmen. 

Control. 

The company, or , may not necessarily exercise 

I any active control over the management and working 
I of the proposed line of railway when opened for traffic, 
bnt in consideration of the sura gnai-anteed by them to 
be paid to the contractor, they reserve the right at any 
time to interfere, if, in their opinion, it be from any 
cause desirable to do so ; and when exercised, their con- 
1 trol shall be absolute. They shall in such case have 
I power to require the dismissal of any officer or servant 
I of the contractor for inefficiency, misconduct, or other 
I cause ; to annul any engagement, agreement, order, or 
I contract made without their sanction, and which they 
may consider prejudicial to the interest of the company ; 
to require any traffic or other returns, the alteration of 
the tariff of lares and freight within certain Hmits to be 

» agreed upon ; they shall at all times have the right and 
power to inspect and take copies of all letters, books, 
and accounts, vouchers, papers, and other documents in 
any way relating to, or connected with, the construction, 
working, or traffic of the line ; letters between the con- 
tractor and his law agents will be the only exception 
»to the above condition. The company may also, from 
time to time, or at any time, demand the production of 
finch reports, returns, and statement of accounts as they 
may desire ; and they shall at all times have absolute 
control over the raising of any capital and the expen- 
diture of funds, and they may at their discretion dis- 
^m allow any expenditure made without their sanction. The 
^m company will have the right to appoint such person or 

V 
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persons as they may think proper, to control and super-* 
intend the construction, working of the line, and expen- 
diture of the contractor. 

Gvarantee Fund. 

A sum of money hereinafter specified must he de- 
posited with the company by the contractor as a 
guariintee fund, to be held as security for the full and 
satisfactory compliance with the terms and conditions 
of the contract. 

These deposits to bear interest at — per cent, per 
annum to the credit of the contracting party. 

AVben any line, or portion of a line, is certi6ed axt 
completed in a satisfactory manner, and opened through- 
out, a proportional one-half of the deposit money is to 
be repaid to the Contractor, any expense which may have 
been incurred by the company having been first deducted- 
from proportional half of the deposit money before gnchi 
payment is made. The remaining half shall be held by 
the company, bearing interest as before, as a permanent 
guarantee for the efficient maintenance and working of 
the line and all its appurtenances. 

The guarantee fund, already specified, shall be ap- 
plied by the Company's Engineer, if necessary, towards 
making good any defect or unsoundness in the works 
contracted for, or in the materials used in the said works, 
or imy fault or neglect of the Contractor, and in making 
good any breach in the contract. As a further guaran- 
tee for the due performance of the contract, the con- 
tractor is to give the company a lien on all plant and 
materials which shall be placed by him or on his 
account on the line. And in the event of any breach 
of contract, or failure on his part to peribrm the con- 
tract according to the term and spiiit of this specifica- 
tion, the said plant, or any portion thereof that may be 
on the line at the time of such breach of contract or 
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I failnre, sliall be available for \ise by the company's 

f Engineer in carrying out and completing the works, or 

in the maintenance thereof, in the event of the Engineer 

finding it necessary to take the same out of the hands 

I of the Contractor ; and the company may sell such plant 

\ or any portion thereof, in order to reimburse themselves 

' for any loss or damage occasioned by such breach of 

contract or failure. 

Purchase of the Line. 

The contract will contain provisions empowering the 
company to purchase the line, plant, stock, stores, and 
everything appertaining to them, at the expiration of 
six months after they have, at any time, given notice 
to the contractor of their intention to do so. The pay- 
ment shall be made in bonds, returning the same amount 
of interest, and for the same period of time as shall be 
stipulated for in the contract; or in any other manner 
that may be agreed upon between the Contractor and 
the company ; provided that if the working of the line 
be paying, or have a reasonable prospect of paying 
within one or two years, a rate of interest on the con- 
tract price higher than — per cent., such additional sum 
shall be paid in like manner, as may he agreed upon by 
both parties to this contract, or shall he determined by 
arbitrators appointed in the usual manner, but not in 
any case exceeding such sum as shall be agreed upon by 
both the contracting parties previous to the signing of 
the contract. 

Payvtent for Survey. 

The several sums hereinafter specified shall be paid 
by the contractor to the company, and shall be charged 

kto the capital account for the construction of the line of 
railway, as the cost of engineering and office expenses 
incurred by the company in making the survey. 
I 2 
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Binding Orders. 

Under no circumstances shall any orders, ^reementa, J 

or acts of approval or sanction, not in writing, be bind'J 

ing on the company. 



I of Traffic. 

The company shall have power to suspend the ordii 
nary traffic of this line, if necessary, or by order of the 
Government, for the conveyance of ti-oops, stores, sup- 
plies, or war materials, by payment of a sum propor- 
tioned to and calculated upon the average daily or 
weekly train mileage receipts of the line. The com- 
pany shall also have power to suspend the ordinary 
traffic of the Kne, if at any time the company's resident 
engineers report any portion of the line, engines, or 
other stock to be unsafe for the transit of passengers or 
goods, and for the period during which the ti-affic may 
be stopped from this cause, or from any other cause for 
which the contractor is responsible, the guarantee shall 
not be payable ; the whole interest for that period being 
deducted from the amount that would otherwise 
payable. 

Alterations in Plans, Sections, or Designs of Works. 
The Contractor will not be finally bound to the line 
laid out, or to the works herein specified or already de- 
signed ; but he may submit to the company's engineer 
such alterations or deviations as he may desire, provided 
always that it shall always be in the absolute discretion 
of the engineer of the company to refuse such alterations 
or deviations, if he considers they would in any way 
affect the permanent stability or efficiency of the works ; 
and provided also that any proposed deviation shall not 
involve inferior conditions as to curves and gradients, or 
otherwise interfere with the value of the line for traffic 
purposes. And the company's resident engineer 
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not be finally bound to the line or works, as laid out or 
specified, but shall have the power of altering the num- 
ber, size, locality, or description of any work which may 
have been specified and agreed upon, whenever he shall 
be of opinion that additions or alterations may be neces- 
sary for the safety or efficiency of the works, or for the 
proper and economical working of the traffic. All neces- 
sary drawings, plans, sections, specifications, or other 
particulars relating to tlie constmction and quality of 
the works included in the conti-act, shall be from time 
to time provided by the contractor and submitted to the 
company's engineer fur his sanction ; and no work shall 
be commenced or be proceeded with until he has signi- 
fied his approval by signing the drawings, plans, sec- 
tions, and specification of such work ; provided always 
that such signature and approval shall not release the 
contractor from his absolute responsibility for the efli- 
ciency, stability, and permanency of the works. 

The Provision of all Necessaries. 

The contractor is to provide all materials, plant, car- 
riage, temporary roads, and other works and things, and 
labour of every description, and all pegs, stakes, clearing, 
and labour necessary for setting out tiie line, and levels, 
foundations, enclosures, or other works, and shall pro- 
perly and accurately set out the same, under such con 
trol as the company's engineer may desire to exercise, 
and shall not sell or otherwise dispose of, or remove, ex- 
cept for the purposes of this contract, any material of 
any kind or description whatever which may be upon 
the site of tiie works at the time of delivery or possession 
of the land, but the same are and shall be deemed the 
property of the company, if they so desire. 

The contractor shall pay all royalties or other patent 
rights, and also pay all duties and rates which ore or 
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may become of general application, and also all tolls or 
road charges, if any, or contribute to the maintenance of 
roads used by hira for the works. 

Free Pasmgea. 

The contractor will be bound to provide a free pas- j 
sage to England, or elsewhere out of (specify country), 
as may be agreed upon for such skilled or other labourers 
or employes as he may find it necessary to import for 
the purposes of this contract, when he can no longer find 
suitable employment for them : and he shall only be 
exempted from this liability with reference to each per- 
son imported by the express permission of the company 
given in writing by the company's engineer or general 
manager. 

Contractors making tenders will state whether they , 
intend to execute the works chiefly with imported or j 
local labour, and if by imported labourers, from what 
countries. 

Peculations for Lodgings and Pagment of Wages. 
The contractor shall, under penalty of forfeiture of 
the deposit money, pay all workmen, labourers, and 
other persons employed by him in and about the works 
in cash, at periods and in places approved of by the ' 
company's engineer, and in manner approved of by him 
as being in accordance with the usages of the country ; 
and no store, tommy shops, or estabUsliment on the 
truck system, or in any way assimilating thereto, shall j 
be used or allowed by the contractor ; provided, how- , 
ever, that if, and so long as may be required by the 
company's engineer, the contractor shall establish and [ 
maintain, anywhere required, stores for the supply of ] 
food and necessaries, which he shall sell to the men at f 
such prices and under such regulations aa may be pre- 
scribed or approved by the company's resident engineer. 
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And the contractor shall be hereby bound to mate 
Buch arrangements with his workmen and others as 
shall oblige them and enable them to pay a fair portion 
of their earnings, if necessary, for the maintenance of 
their ivives and children. 

The contractor shall take all requisite precaution to 
prevent any riotous or unlawful conduct by or amongst 
the labourers, workmen, and other persons employed on 
the works. 

The contractor shall be bound to discharge any en- 
gineer, superintendent, foreman, workman, or other 
person from his employ if he be required to do so by 
the company's engineer. 

The contractor shall at his own cost provide sufficient 
and decent lodgings for his workmen, navigators, and 
labourers of every class at a rent that shall be sanctioned 
by the company's engineer, in all cases in which such 
engineer shall consider that the lodging accommodation 
of the neighbourhood is insufficient. 

tThe company's engineer shall at all times have 
power to inspect the accommodation provided for the 
men, and to require the contractor to make such addi- 
tions or alterations as may seem necessary to the en- 
gineer for insuring decency and cleanliness ; and if the 
contractor fail in making such additions or alterations, 
the company's engineer shall have power to order such 
alterations and additions to be made by other parties, 
and the cost arising therefrom shall be deducted from 

I any moneys deposited as security by the contractor. 
No work will be allowed to be carried on on Sundays, 
unless in the opinion of the company's engineer the 
safety of the works re(iuire it. 
The contractor shall have an agent upon the line, 
together with sub-agents, all of whom shall represent 
the contractor in his absence from the works. 
The contractor shall furnish to the company's resi- 
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dent engineer a list of the names of those employed by 1 
him as a^nts or sub-agents in charge of each portion \ 
of the works, and any instructions given by the com- 
pany's engineer, or by his deputy, to such agent or. 
sub-agent shall be considered as given to the contractor. 

Jtepaira of the Line. 
The contractor is to keep the whole of the line and 
the branches, roads, and all appurtenances at all times in 
good order and repair to the satisfaction of the company's 
resident engineer, and to provide at his own expense all 
new materials or stock, and all labour necessary for the " 
complete and perfect maintenance and upholding of the 
same, and if at any time after the opening of the line, 
or any length of it, he fail in doing so, the company's 
engineer shall have power to order and execute any 
work required entirely at the expense of the contractor, 
or to dissolve the contract, paying the contractor any 
amount then actually due, less the cost of putting the 
line and its appurtenances into proper order; and in 
case of any dispute as to the amount of cost to be de- 
ducted from the amount of contract, the same shall be 
decided by the company's engineer in England, whose 
decision shall be hnal. 

Date of Completion of Works. 
The whole of the works specified or necessaiy for the 
construction and perfect completion of the line, together 
with all the net^essary appliances and working stock, are 
to be completed on or before a date to he proposed by 
the parties tendering for the contract and agreed to by 
the company ; and if the contractor fail in completing 
the work ou that date, or if at anytime during the pro- 
gress of the works he discontinue the work for a period 
of two weeks, or fail in keeping employed such a number 
of men as shall be satisfactory to the company's resident 
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engineer, he shall have power to give the contractor 
such notice as shall hereafter be defined by the company 
and contractor, and at the expiration of a given time, 
determined upon in the contract, the company's en- 
gineer shall have the power to take the whole of the 
works out of the hands of the contractor, and to complete 
the same at the contractor's expense ; and in so doing 
the company's engineer shall have full power to make 
use of any of the working plant and material which he 
may find upon the line and works. 

In such case the whole of the guarantee fund then in 
the hands of the company shall become forfeited by the 
contractor as a penalty for non-corapliance with the 
conditions of the contract, and the company shall have 
full power to use and consider the same as their own 
property, and the contractor shall be further liable for 
all loss or extra cost which may result from such pro- 

I ceedings and be consequent on the contractor's breach 

' of contract. 

Opening Portiom of Lines. 

The company's engineer may require the completion 
of successive portions of the line, and may also require 
the contractor to open such portions of the railway for 
traffic, and to work the same ; and the contractor shall 
be bound, if so required, to carry on all the work, and the 
supply of stock, in such a manner as to facilitate the pro- 
gress of the work, and such successive openings of portions 
of the line for traffic. (For further clauses on this 
particular subject, see the specifications in " Railways in 
the East.")* 

Ei'tenmn of Time for Completion. 

No extension of time for the completion of the per- 
formance of the contract shall be considered as having 

• Atcble; ft Co., lOS, Great Busaell Street, Beilfonl Sqaara. 
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been allowed by the company, unlesB it shall have been 
permitted and granted in writing, and be for a fixed 
period, terminating on a given date, mentioned in the 
document granting such extension of time. 

If the contractor should be delayed in commencing 
any portions of the works, in consequence of the com- 
pany s resident engineer not being able to give him 
possession of any part of the land, or from any other 
cause arising from the acts or omissions of the company, 
an extension of the time or times for completion shall be 
made, provided that the company's engineer shall con* 
aider that the contractor is justly entitled to the same 
and in such case the company's engineer shall determin* 
on the period of such extension, and shall certify th( 
same in writing. 

Su6-contracf. 

This contract shall not in whole, or in any part or way 
whatsoever, be transferred ; nor any portion of the works 
be sub-let without the permission of, and on conditions 
approved of by the company's engineer ; nor shall any 
agent of the contractor be paid by him inany way by com- 
mission, or by any share of the profits that may arise, 
unless such agent shall be a partner of the contractor. 

Inspection of Works and Plant. 
At all times during the construction, and when ani 
portion of the Hue shall have been opened for publ 
traffic, the contractor shaU afibrd every assistance, and" 
provide every reasonable facility for the company's 
engineer, his deputies, assistants, or inspectors, or any 
of the company's officers on duties connected with the 
railway, over all parts of the line and works ; and all 
yards, workshops, stores, offices, and other places used 
for the purposes of this contract shall, at all times, be. 
free and open to their inspection. 
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TraiTis Rttnning. 

Every day in the week, two passenger trains and one 
gooda train, each way, running at such hours as shall be 
approved by the company's engineer, will be required 
on the line. And should the amount of traffic, or pro- 
spective advantages, in the opinion of the company's 
engineer, require it, he shall have power to instruct the 
contractor to run regularly any additional number of 
passenger or goods trains. 

At the end of three months' running, such extra 
trains may be discontinued by the contractor, if it can 
be shown that they do not pay their working expenses. 
The company's engineer may require the running of such 
Sunday trains as he may consider necessary, provided 
always that they shall not exceed in number those run- 
ning every working-day. 

Mails and Troops, Sfc. 

The contractor shall convey the mails and post-office 
servants, and soldiers, police, and Government stores and 
supplies, at such times and in such manner, and for such 
remuneration, as may from time to time be determined on. 

Xatid. 
The coinpany will provide all the land required for the 
line, stations, workshops, yards, roads, approaches, sidings, 
and for all spoil banks and side cuttings, and all such 
land shall be freely used by the contractor, without 
impediment, during the continuance of his contract ; but 
it shall, in aU cases, remain the property of the company ; 
but all other land which the contractor may require for 
carrying on his operations, or for temporary roads, for 
carrying materials to or from the works, or for other 
temporary purposes, is to be provided by the contractor 
at lus own expense. In doing this the company will 
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render him all the assistance they may he ahle to confex 
under the clauses of the concession {or Act of Parlijt- * 
ment), but all the expenses incurred in any way must be 
borne by him, provided always that the land to be used, 
in any way, shall be such as the company's engineer shali . 
consider necessary and proper, both in position and extent.'* 

Injury to Property. ' 

The contractor will be liable and held responsible for 
all trespass, damage, loss, or injury of whatever kind that 
may arise or he sustained by the owners, lessees, or occu- 
piers of land through or in which the various works 
under this contract may be in progress; and he shall 
pay the amount claimed as soon as it shall have been 
certified by the company's engineer, who shall otherwise 
have power to pay the same out of the contractors 
deposit money. 

Character of the Works, 8fc. 

The whole of the works and materials are to 
such description and quality, and the work in all it* 
details is to be executed in such manner as shall be 
satisfactory to the company's engineer. 

Any omission in the specification or drawings will 
not be admitted as the ground for the omission of any 
work, or any accessory to the work, which in the 
opinion of the company's engineer may be necessary to 
make each part of the work complete and secure, in- 
cluding such provisions as may be necessary to protect^ 
the work fiilly from the effect of floods, rain, am*^ 
wind. 

Any information or particulars, or any list of quai 
titles that may be provided to the parties tendering, wil 
not be guaranteed as correct. 

If the information should prove incorrect, or if 
lists provided should be insufficient or defective, the 
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quantities and all things required for the proper comple- 
tioD of the work must be made good by the contractor, 
■without any further or extra charge. 

The company's engineer is to have full control over 
the material, order, and manner in which the work is to 
be carried on. 



Supplies from j 

The rolling stock, permanent way materials, tools, 
iron work, office fittings and furniture, telegraph, and 
telegraph materials and stores, which will have to be ex- 
ecuted in and suppUed i'rora England, shall be under the 
complete control and direction in every respect, and to 
the entire satisfaction of the company's engineer in 
England, as regards design, manufacture, workmanship, 
material, inspection, and casting, and packing for send- 
ing abroad. 

Clearing the Ground. 

All vegetable matter and stumps or roots shaU be 
cleared away or grubbed up to the full width of forma- 
tion and side slopes, unless where any special written 
instructions are given by the company's engineer. 

Formation, 
The cuttings and embankments are to be made gene- 
rally as shown in the plans and sections, subject how- 
ever to the modifications contemplated in this specifica- 
tion, or to any special and particular instructions given 
by the company's engineer; the formation widths for 
embankments on good strong ground will be about 
1 5 feet for single line, and in cuttings including side 

I drains, except in rock catting, about 22 feet ; occasion- 
ally this may be reduced to 20 feet, and in rock cutting 
to 18 feet. Loose or very light sandy soil, or some 
schistous materials, may require formations of 1 8 feet 
wide. 
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Slopes. 

It is expected that the slopes generally will atan* 
at 1^ to 1, but flatter slopes will have to be given wha 
required by the company's engineer. The slopes foi 
the rock cuttings, and embankments made therefrom o:^ 
from boulders, must be of sucli dimensious aa the com- 
pany's engineer shall in his opinion consider safe and 
sufficient. The above diinensions apply to the 4 feet 
8^ inches gauge. 

Side-lying Ground. 

For embankments laying across sidelong ground, steps 
or benches shall be cut so as to obtain a secure base for 
the embankment to rest upon without risk of shpping. 

Drainaffe. 

All the necessary drainage is to be provided, whether 
as side drains, catchwater drains, culverts, cross drains, 
or otherwise. The waterway in all these, as well as in 
river and stream bridges, shall be such as the company's 
engineer shall consider sufficient. 

If, during the process of the works, it should appeal 
evident to him, from the nature of the ground, that am 
culverts or drains have been omitted from the plana, 
sections, or specifications, such culverts and drains shall. 
still be provided and completed, of such dimensions as the 
company's engineer may require, and as if such had 
been fully specified or particularized on drawings and 
sections. 

Where drains are cut in soft ground, or where the 
inchnation is steep, such drains shall be paved, or pitched 
and lined with rubble stone, or such other measure shall 
be adopted as shall fully prevent all risk of injurious 
scour. 

Slopes of Earthworks. 

The slopes of the earthworks shall be such as, in the 
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opinion of the company's engineer, may be necessary 
for the safety of the work. 

To prevent injury to the works from floocls, rains, or 
wash of drainage, all necessary provisions and precautions 
will have to he adopted, whatever they may be. 

"Wherever, from too close proximity to a road or stream, 
or other cause, the full proper slope of an embankment, 
satisfactory to the company's engineer, cannot he 
obtained, a retaining wall shall he built, of such material, 
height, thickness, and batten, as he shall require. 

Boad and Stream Diversions. 
All roads and streams, of whatever dimensions, which 
in the opinion of the company's engineer require to he 
diverted, sbaU be diverted accordingly, and all the works 
connected therewith shall be conducted to the satis- 
faction of the company's engineer, either as regards 
■width, depth, elopes, inclination, or as to any materials 
or works which he may consider desirable. 



Zevel Crossings and Boad j 
At the crossing of all roads where level crossings will 
i be allowed, whether a rise or fall is required to be given 
I to the approach road on one or both sides, the propor- 
I tioh of such rise or fall shall not exceed 1 in 20, and 
the width of the approaches, the slopes, fencing, metal- 
ling, drainage, all carrying out of the works shall in 
every respect be satisfactory to the engineer. 

Over-bridges will have to be built wherever the 
' company's engineer may require this to be done; and 
[ they shall in all respects be constructed of such dimen- 
L eions, materials, and workmanship as he may require ; and 
I the contractor will be bound to build them at sucli 
I time, and on such sites, and in such manner, and with 
[ Buch conveniences as the company's engineer shall 
i determine and require. 
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BrieJfffs and CwheHn. 

All foundation pits are to be excavated of such depths 
and dimensions as the company's enjjineer shall require, 
and with all shoring and pumping he may oi-der, and 
will have to be filled with concrete to such estent as he 
may require. Piling, planking, stone landings, or coffer- 
dams will have to be used wherever he may consider 
them necessary. 

The bridges and culverts are to be of such materii 
description, dimeusions, and angle of crossing as the 
company's engineer shall particularly specify and ap- 
prove. A particular specification and drawing of every 
bridge and culvei-t, with the kind and quality of alt 
materials proposed to be used, shall be submitted to ancki 
approved by the company's engineer before any of th( 
work is commenced or proceeded with. 

The bridges are to be all for a single line of railwa; 
unless where any special circumstances should necei 
sitate them in the opinion of the company's engineer 
bo otherwise. 

The piers of river bridges shall be built of the besl. 
solid and well bonded ashlar masonry where required,^ 
and with sufficient through stones, and with cut-waters 
up to flood level. The abutments will be faced with 
ashlar, or best blpck in course, backed with large coursed 
rubble well bonded into the face-work ; where brickwork 
may be allowed by the company's engineer for the pur- 
poses, only the best hard thoroughly well burnt bricksn 
will be admitted, with as much herringbone work 
may be required, and all laid in such cement as tl 
company's engineer may order. 

All arches, girders, and superstructures must be built. 
of such materials, forms, and dimensions, and in sudi 
manner as the company's engineer shall approve. 

The wing-walls may, if allowed by the eompany'i 
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igineer, be built of dry rubble ; but tlie masonry of tbe 
abutments must be well bonded into the wings, whether 
built dry or laid in mortar. 

Culverts to be built of rubble masonry or brickwork, 

or of a combination of both, as hereafter to be specified. 

They may in some cases, if allowed by the company's 

engineer, be built of dry rubble, provided the stones are 

sufficiently large : but the arches must all be turned in 

brick or dressed stone, laid in hydraulic mortar or 

cement, if required by the company's engineer. These 

and dry stone retaining walls must at least be equal in 

quality to the beat constructions of the kind buUt in the 

country. 

• Permanent or temporary diversions of streams, where 

it any time required, are to be made by the contractor ; 

id where in such diversions any piling or cofferdams 

•e required, the piles are not to be drawn after comjjle- 

ion of the work, but they are to be cut off level with 

le bed of the stream. 

All arches are to be built on strong and properly- 
irmed centering, approved by the company's engineer, 
tf hard, well-burnt and well-shaped bricks, of uniform 
size and thoroughly bonded; or of ashlar or block in 
course truly radiated, in hydraulic mortar or cement, 
and in every way in such manner as shall be approved 
by the company s engineer. 

All arches, after completion, will have to be thoroughly 
■eU swept and asphalted | of an inch thick. No cen- 
tring to be removed without the express permission of 
e company's engineer. 
All arches to be laid with neat close joints. 
W here ordered, the bed of any stream is to be paved 
or pitched with blocks of stone, to form an apron or 
invert to prevent floods from scouring tbe bed, and all 
culverts will have to be provided with catch-water basins 
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well built in hydraulic mortar, or in sucU cement as thq 
company's engineer may require. 

All foundation pits are to be excavated of such dimeii'^ 
sions and to such depths as the reaching of a firm ana 
solid bottom, when the company's engineer considerT 
that this should be done, and any quantities of f_ 
concrete he may require shall be thrown into the pits t 
such depths as he may wish. 

The concrete is to consist of one part of lime, 
slaked or fallen, and quite fresh, two parts of clean san^ 
and four parts of broken atone or clean grave!, the whole 
well mixed together and wetted only when req^uired for 
inmiediate use ; the concrete must be made in a thoroughly 
clean manner, and wheeled in barrows or carried to tfeej 
pit in baskets ; as much as possible it shall be tipped int< 
the pit with a fall of about six feet ; punning the coa4 
Crete will only be had recourse to under special instruc- 
tion ; after being thrown into the pit, it shall, if ordered 
, by the company's engineer, be grouted with a good thick 
grout of the consistence of cream ; the grout is to con? 
sist of quick lime with a little sand and water, and is t ' 
be poured on quite hot. 

When ordered by the company's engineer in founda-" 
tion pits below any water level, or which he may con- 
sider in any way exposed to wet, the mortar shall be 
made with such cement, and in every other respect : 
such manner, as he may think advisable. 

"Where the ground is loose and soft to any depth, pilflf 
may have to be driven until they reach a sohd bed < ' 
drive hard; these piles must average not less than 7 
inches diameter, and driven at distance of about 9 inches 
apart in the clear, and completely over the bed of the 
foundation pit ; after being well driven, and cut oti' at a 
uniform level, stones large and small must be well 
rammed in between the piles, until the surface ' 
hard and level ; this must be allowed to remain : 
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eliort time ; and as soon as ordered by the company's 
I engineer, a bed one foot thick of concrete is to be laid 
[ over the whole, and then large foundation stones or large 
I stone landings are to be laid down over the whole bed. 

As a general rule for ordinary work, and when ap- 

[ proved by the company's engineer, foundations and walls 

Lare to be built of good coursed rubble masonry or brick- 

|-work, the whole being well bonded together, and in good 

hydraulic mortar ; but cement of approved quality must 

sed instead of lime whenever ordered. All wing 

9 and parapet walls must have well bonded newels 

p pilasters ; aU corners of rubble walls must be roughly 

ammer-dressed square. Where allowed by the engineer, 

jibble wing walls, retaining walls, or others, must be 

E finished at top either with large, rough, flat-bedded and 

I hanimer-dressed stones, with square joints, laid in mortar 

•-or cement, as may be ordered; or with stones set on 

viedge, laid in mortar or cement, and wedged up tightly 

f together, so as to give a firm coping to the top of the 

f-W^j in either case the coping stones must project at 

I Jeast 2 inches clear oi' the face of the wall, so as to give 

I B good di'ip. 

Wherever, however, the company's engineer shall 
L order it, properly dressed coping stones, of dimensions 
f approved, shall be used for wing walls, parapets, or wher- 
L ever required. 

Masonry Materials, Mortar, Sfc. 

The bricks made use of shall in all cases be hard, 
I Bound, well-shaped, thoroughly burnt, and of uniform 
I size ; the best coloured shall be picked out for face work ; 
f *II bricks must be well soaked in water before being 
[used. 

The mortar must be made from hydraulic lime, fresh 
I burnt, and with clean sharp sand. The lime must be 
1 mixed dry with the sand, in the proportion of three parts 
M 2 
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of sand to one of lime. They must be well ground toge*l 
ther in a proper mortar mill erected for the purpose, with I 
a proper quantity of water. No ^eater quantity ofj 
mortar must be made at a time than can be used in -I 
twenty-four hours. No mortar which has previously;! 
set, or become hard, will be allowed in any part of the! 
work. M 

The brickwork will be laid in such bond as the com*-B 
pany's engineer will particularly specify. Pieces oSM 
bricks, except as closes, will be carefully excluded fironll 
the work. I 

All stone used must be of approved quality, sound,! 
bard, free from shakes or flaws of any description. The¥ 
stones must be well dressed, carefully laid, and welll 
bonded together, according to the character of the! 
masonry — as ashlar, block-in-course, or rubble. The J 
comers of walls built of rubble masonry are to be care- ' 
fully squared and plumbed, and as many quoin stones 
and through stones or hearting stones are to be used as 
the company's engineer shall order. In all cases the 
stones are to be laid on their natural beds, and are not 
to be placed on edge, or with the broad face outwards 
merely for the purpose of making a face on the front. ■ 
Strength and durability are the conditions to be aimed! 
at. As much as possible the longest stones are to bOiW 
used as headers, to bond through or deeply into th«! 
thickness of the walls. 

(For more extensive specifications of masonry, &c., see! 
" Railways in the East,' by W. Davis Haskoll,)* 1 

Timber Bridges. 

When timber bridges are allowed, all pil 

longitudioals, and other timbers required are to be of] 

teak, ironwood, stinkwood, or other approved wood ofT 

the country, sound, without flaws, shakes, large or dea^fl 

> Atcble; and Co., 106, Great BuBuU.Btreet^ Bedford-square. 
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knots, and well squared. Tlie workmanship shall be 
the best of the kind known as ship carpentry, with all 
joint surfaces wrought perfectly true. All the joints, 
mortices, tenons, and points of contact between timber 
and timber, or timber and iron, to bo well payed with 
stiff white lead immediately before they are put toge- 
ther, or with tar, pitch, grease, and quicklime melted 
together. AU iron straps, clamps, bolts, and other 
fastenings are to be of the best material and workman- 
ship, and to be fixed where required. 

The longitudinal timbers across any span are all to 
he in one piece ; splices will only be allowed over cap- 
sills and piers. 

On account of the difficulty in obtaining long straight 
timber of sufficient good quaHty and scantling, it is 
advisable that no span of any of the timber bridges 
should exceed 30 feet from centre to centre of piera. 

Open culverts, where allowed, not exceeding 12 feet 
in span, may liave longitudinals without underbracing 
laid on capsills or wall pieces, provided they be of such 
length and scantling as the company's engineer shall 
approve, and properly tied together. 

Iron Bridges. 

The minimum width in the clear will be 14 feet for 
the 4 feet 8J inch gauge. 

The wrought-iron bridges may be of either of the 
descriptions known as Warren's, lattice, compound, or 
plate- girders. The material must be specially approved 
before the girders are made, and the company's engineer 
in England must have every facility afforded to himself 
or his deputy or inspectors for examining and testing ; 
and the contractor shall at his own expense supply all 
conveniences, machinery, and labour for so testiug any 
girder, or plate, bolt, rivet, bar, or other iron. 
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The girders will be tested by loading them, and ia I 
any other way the company's engineer may think fit, ' 
and they must stand such tests to his perfect satisfaction. 

Eacli girder is to be so designed that the strains from. | 
the rolling load, in addition to that from the weight j 
of the bridge itself, including platform and permanent i 
way, shall not exceed 4 tons per square inch in section, _ 
or 3 tons per square inch in compression, at any point 
on the girder. 

It is advisable as regards plate girders that they 
should not be rivetted together in lai^e pieces, on 
account of the difficulty of transport by waggon, and no i 
piece should in any case exceed two tons in weight, but 
tlie iron should he so arranged that as few rivets as 
possible should have to be put in when the girder is to , 
be finally fixed in its place. (See Plates.) 

The girders must be so designed that, after being ' 
tested and found satisfactory, certain rivets may be cut ! 
out and the girders separated for the purpose of ship- i 
ment and transport. A sufficient number of spare rivets ! 
are to be supplied to rivet up the work when at its final J 
destination. I 

All bolts, nuts, washers, and span rivets are to be J 
carefully made from the best materials; all threads are T 
to be Whitworth's, and the bolts are to be screwed for ] 
their full proper lengths. 

The whole of the work is to be marked with such I 
marfes and in such a manner as the company's engineer \ 
in England shall direct, and each piece is to have such 
a distinguishing mark that there shall be no difficulty in 
putting the work together when delivered at its desti- 
nation. 

All the wrought iron for plates, bars, bolts, rivets, &c., 
is to be equal in quality to the very best Staffiirdshire. i 
The workmanship and finish throughout is to be of first- 
class description. 
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All the joints of the plates, bars, or angle irons are 
to be planed. The outside edges of all plates are to be 
made perfectly smooth and regular by planing or other- 
wise ; all cover- plates are to be sheared perfect by square, 
and are also to be made smooth and regular at the edges 
by planing or otherwise, The rivet-heads underneath 
the bed-plates are to be countersunk. 

Great attention is to be paid to protect all the iron- 
work before any oxidation takes place. All bolts, nuts. 
Washers, spare rivets, &c., are to be heated and dipped 
into hot boiled linseed oil. 

The whole of the larger pieces of ironwork is to re- 
ceive one coat of boiled linseed oil laid on hot, and is 
afterwai'ds to be painted with two coats of best oil paint, 
the first coat red lead, and the second some darker colour, 
approved by the company's engineer. 

The ends of all the girders, and all pieces of girders, 
are to be thoroughly well protected for transport by 
bolting on pieces of wood, or in some other approved 
manner. 

The bolts, nuts, and all small pieces of iron are to be 
packed for a sea voyage in extra strong air-tight and 
iron-bound cases, and in a manner approved by the 
company's engineer. 

The entire of the ironwork is to be executed in the 
most approved and workmanlike manner, according to 
the direction and complete satisfaction of the company's 
engineer, who shall have full power to inspect and 
control the entire raanui'acture, to test the whole of the 
work, and be at perfect liberty to reject any portion of 
the material which he may consider unsatisfactory, or 
any part of the manufactured work of which he may 
disa|)prQve ; and the contractor shall be bound to accept 
liis opinion as final. 
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Permanent Way. 

Ballast, sleepers, rails, fastenings, switches, crossings, 

plate- laying, &c. 

The ballast may be either broken stone or other 
material approved of by the company's engineer; if j 
gravel, it must be clean ; and if of broken stone, it shall | 
be broken into pieces such as to pass readily through an 
iron ring of 2^ inches in diameter. ' 

The ballast shall be laid along the whole length of J 
the line and sidings, on the formation surface, and must 
be in the proportion of 1^ cubic yards to every lineal 
yard of single line. 

The rails, sleepers, and fastenings must he on a 
system thoroughly approved of by the company's 
engineer ; the weight of rail is not to be less than SOlbs. 
to the lineal yard ; length of rail generally 2 1 feet, with 
a small proportion allowed of IS and 15 feet lengths 
under proper restrictions. The contractor will submit 
drawings, specification in detail of the permanent way 
he proposes, with samples of every portion of it. 

The quality of the finished rails as regards tough- ■ 
ness, hardness and strength, shall be such as to be 
perfectly satisfactory to the company's engineer, who 
shall have power to test any of the permanent way 
materials in any manner he may think fit, and at the 
expense of the contractor, 

Each rail is to be stamped on the side distinctly with, 
the maker's name, the month and year of manufacture, 
and with the initials of the railway company. 

It is not intended to exercise any supervision over the 
manufacture of the rails or any other part of the perma- 
nent way materials, but the contractor should require " 
the makers to enter into a guai-antee to renew free of 
charge any rails certified by the company's engineer to J 
have failed from defective quality or manufacture, at any \ 
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time, not exceeding two years from tie time wlien the 
portions of the railway on which they are laid ahaU have 
been opened for public traffic. 

Sidings, with sivitches, points, crossings, &c., must be 
laid where directed by the company's engineer ; the above 
specification, as far as it relates to the permanent way, 
will of course apply to all sidings, with switches, points, 
and crossings, &c., in all applicable matters, and the con- 
tractor is to provide not only the best materials for the 
permanent way and the best manufacture, but also to 
submit all approved improvements. 

No rails will be received varying more than | lb. from 
the weight determined on, and no variation from the 
length determined on exceeding one-eighth of an inch 
will be allowed. 

Tlie proportion of sidings is not expected to amount 
to 10 per cent, of the whole length of the line. 

Wrought iron distance gauges, approved, tested, and 
stamped by the company's engineer must be provided by 
the contractor. They are to be so constructed that they 
will lie only square across the line ; to these gauges the 
raCs will be laid. 

No rail is to be bent or straightened by hammering, 

' but by a screw-press to be provided by the contractor. 

In sharp curves, and when directed by the engineer, the 

rails wUl have to be bent, before laying, to the correct 

radius of the curve given by the company's engineer. 

The rails, fastenings, and sleepers being all adjusted, 
each sleeper is to be well and soundly underpacked with 
proper and suitable ballast, and covered in. The spaces 
between the sleepers, both inside and outside the rails, 
^1 are to be well filled in and neatly trimmed ofi" to a slope 
^1 of 3 to 1, and in such manner and form for drainage as 
^B shall be approved by the company's engineer. 
^H The contractor will be allowed to use the permanent 
^H rails for carrying on the works when the road is properly 
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fonned, but subject entirely to such regulations and limi- 
tations as shall be laid down at any time by the com- 
pany's engineer, and should any of these be broken 
through, this permission will be withdrawn ; any rails 
injured from any cause during the progress of the works 
will not be allowed to form part of the permanent way. 

The contractor will be allowed to draw ballast along 
the permanent way when properly laid and packed, but 
care must be taken to keep the sleepers well covered 
with ballast, and any sleepers injured in any way must 
be replaced by new ones before the line is opened for 
traffic. 

All subsidence or irregularities that may occur in the 
line or proper level of the rails, from whatever cause 
arising, must be accurately rectified by adjusting, lifting, 
or underpacking, before such portion of the permanent 
way can be certified by the company's engineer. 

In any case when the permanent way may be laid on 
longitudinal baulks or other woodwork, as in the case of 
any bridges, open culverts, or otherwise, special provision 
will have to be made for the security of the rail and 
fittings. 

Fencing. 

The fencing is to be of strained iron wire fence, with 
five lines of galvanized iron, cable strands. No. 0. 

The dimensions, description, weight, and quality of 
fencing to be supplied, fixed, and strained complete, must 
be fuUy specified, with the number and description of 
uprights and straining posts which are to be supplied to 
each mile of fencing, as also a description of the wrought 
iron gates. All the materials and workmanship must be 
good quality. 

Electric Telegraph. 

See the special specification given on this subject. 
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Stationa, Goods-sheds, Worhhops, Runninff -sheds, Tank- 

housm, and other Buildings.* 

These buildings will be placed wherever the Company's 
engineer may require, and tliey will have to be in com- 
plete accordance with special plans and specifications ap- 
proved and signed by such engineer. They must be of 
Buch extent and with all Buch appliances and accommo- 
dations as he may consider sufficient to effectually carry 
out all the requirements of the traffic expected on the 
railway. Any additions he may require to any stations, 
yards, sidings, workshops, sheds, or other buildings, or 
^iheir fittings and appliances during the working of the 
line, will have to be provided by the contractor without 
any extra cost. 

Subject to such portions of tliis specification which 
may apply to any buildings, they will have to be con- 
structed also with due regard to the I'ollowing clauses : — 

Ko external plastering will be allowed, but the outer 
faces of all walls exposed to weather, whether of brick 
or rubble masonry, shall be pointed as the work pro- 
ceeds, and whilst tlie hme-raortar is moist, with mortar 
containing such proportion of Eoraan cement as the 
company's engineer may direct. All the joints are to 
be well picked out and neatly trimmed up with the 
trowel, so as not to project and hold moisture. The 
joints of the bnckwork may be drawn after being 
trimmed out with the point of the trowel, and such 
joints arc not to exceed 5-lGths of an inch thick. All 
ventilating bricks shall be inserted where required. 

All arches are to be turned with a regular and proper 
curve with bricks selected for the purpose, and are to be 
laid in the most careful manner with proper bond and 

* For numeroiiB dosigiis >nd working dnwinga of railmy itntioiis and othar 
^il'linga, see " Knilwiiy CoMtruotion," «nd " Kailwayj ia tbe Enit," by W. Davis 
HaekbU, aoJ tlie corks of Mr. O. D. Dempie; ; AtchlejuidCo., 106, GieutlluMeU- 
■Creet, Bedford -iqnara. 
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with neat, close joints. The centerings of gateways and 
other large arches are not to be removed until ordered 
by the company's engineer. 

Floors in the workshops are to be paved ; in engine 
and boiler houses, in running sheds and carriage shops, 
brick on edge in moitar, or as may bo directed. 

Provision must be made for a sufficient quantity of 
wood paving, sis inches deep, in machine shops, &c. 

Beams and wall-plates, girders, joists, brest-summers, 
stmts, ties, braces, rafters, &c., for goods-sheds, work- 
shops, &c., will have to be executed in the best style of 
rough carpentry, with sawn faces in all the main scanf " 
lings, but wrought perfectly true at all surfaces of con-' 
tact; all mortices, tenons, bird's mouths, scarfs and all 
joints to be well and truly formed and fitted. AH joints 
in any way exposed to wet are to be payed with white 
lead, which is to be applied immediately before the worl 
is finally put together. 

Where the ends of beams, girders, or pnrlines projei 
beyond the walls to form cantilevers, such projectioi 
are to be dressed to forms ordered by the company'i 
engineer. 

AU. the timber of whatever kind is to be of the best 
quality and of the most approved kind of the country 
ordered by the engineer, and when he may think it 
applicable, and all tlie timber, of whatever kind, shall ' 
sound and free from all defects. 

Boarding may be of native wood, or of American 
Baltic red or white pine, as may be proposed or agre( 
upon ; generally it is to be gauged, and grooved and 
tongued, or matched ; 1| inch thick for floors, and 1 inch 
thick for ceilings and partitions. 

The window frames of engine shop and carriage work' 
shops, &c., are to be of east iron. 

The roof-covering, whether of slates, pantile, Italii 
tile, of iron or zinc tiles, or of corrugated iron, is to 
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well and carefully laid so as to be absolutely free from 
leakage at all times, and secured witb proper composition 
nails where necessary ; the courses and overlap to be 
such as ordered. Iron gutters, ridges and valleys, as 
ordered, to be carefully laid, and secured with long wood 
screws from leakage and wind, are to be provided to all 
roofs when desired, with down pipes at intervals along 
the whole length of the eaves ; all to be of the sizes and 
thicknesses that may be ordered. The down pipes are 
to be well secured to the walls with strong holdfasts, 
and brought down within si.t inches of the ground, and 
are to discharge into a brick drain leading round the 
whole building, and discharging at such points not more 
tlian 50 yards distant, as directed by the company's 
engineer. The surface of the ground between the side 
of the drain and the wall, not less than 2 feet broad, to 
be paved with brick, with a steep fall from the wall. 

The main doors of engine and carriage workshops, 
and other buildings where it may be required, are to be 
fitted to run with iron rollers on iron rails laid for the 
purpose. All other doors and gates to be hung with 
wrought iron hinges or cast iron butts, as may be 
required. 

When allowed by the company's engineer, the frame- 
work of roofs may be left open. All doors and windows of 
wood, and all joiners' work of every description, are to be 
of the best material and class of workmanship under each 
head. All ironwork is to be of the best quality — equal to 
the very best Staffordshire — and of proper and suitable 
weights and dimensions ; it is to be protected from any 
oxidation commencing to set in upon it, by being 

I dipped, whilst hot, into hot boiled linseed oil. 
All fireplaces, chimney-pieces, window and door fasten- 
ings, kitchen and other sinks, urinals, water cisterns and 
piping, water closets, and all other proper fittings, are to 
be of such description and quality, and fitted and secured 
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in such manner, as shall be to the complete satisfaction 
the company's engineer. All cesspools, sewers, drainsj' 
traps, that may be necessary for the dischaige, xmder 
healthy conditions, from sinks, urinals, or water-closets, 
are to be provided of such dimensions, material, anr' 
workmanship as shall be thoroughly and completeb 
effectual for tlie purpose, and to the satisfaction of 
company's engineer. 

The ceilings of the main stations and offices are to 
plastered in the best manner, with plaster of the best di 
scription, on laths and ceiling joists; and the w; " 
internally, are also to be plastered in the best manm 
and with the best material. 

The skirtings on the ground-floor will have, in part, to 
he done with cement, not less than 4 inches in height. 

The contract is to be an absolute guarantee to complete 
every building with all necessary accessories and every 
requisite to make it complete, well finished, and com- 
pletely fitted, so that no further work may bi 
to make it in any way suitable to its required purposej 
and so that it shall be to the complete satisfaction of th( 
company's engineer. 



necessary 
purpose^;^^^ 
ion of thfl^^H 

pressureji^^l 
.on when^^^ 



Engines, Boilers, Machinery, Tools, Shafting, 
The engines for the workshops shall be high pressm 
capable of working to a high degree of expansion when 
but a small power is required. They must be well 
finished, well supplied with all appliances and requisites, 
and all of the very best materials. 

No particular class of engine is specified, but for 13 am 
1 5 horse power engines ; preference will be given, othei 
things beingequal.toa double engine, with small cylinders? 
and long stroke, the fly-wheel in centre, the rim so con- 
structed as to take a driving band, 9 inches, in width, and' 
so arranged that eitlier or both cylinders may be used'f 
together or separately. 
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Two boilers will be required for each engine, and may 
be either "tlue" or "tubular," but in any case they must 
be of very superior material and make, capable of giving 
ample steam, with a working pressure of 60 lbs. to the 
inch, with the smallest possible consumption of fuel, and 
be supplied and fitted with all the usual pipes, valves, &c., 
for working together or separately, with sufficient and 
proper pipes to connect them with the engines, and with 
all the fittings necessary and usual, such as steam valves, 
safety valves, blow-off cocks, scum cooks, water gauge, 
steam pressure gauge, water and steam gauge cocks, 
mud plugs, &c. &c., usually supplied with first-class 
engines and boilers. The boilers will have to be tested 
to 150 lbs. to the square inch. 

The shafting is to be of the " Best best" iron, free from 
I all flaws and defects ; to be turned up perfectly true, and 
I parallel to 'A\ inches diameter, except for a distance of 
5 feet on one length, which is to be finished to 4 inches 
diameter, tapered to 3j inches, and finished off bright. 
The coupling boxes to be in two halves, one half on 
L each end of shaft, and securely keyed, and to bolt to each 
other with four f inch bolts. The plummer blocks of 
best cast iron, with best gun-metal bushes, and provided 
with syphon cups, or other approved method of lubri- 
cation. Provide all driviug drums, speed pulleys, &e. 

I All machinery, tools, and shafting must be manu- 
factured and supplied by first-class makers only. 
1 r 
1 y 
ic 
1 s 



n 
e 

I 



Zisi of Macldnery for a first-class Workshop. 

1 Fifteen horse-power engine and two boilers, shafting, 

plummer blocks, &c. 
1 Wheel-lathe, take in 5 feet inches wheels. 
1 Crane for ditto. 
1 Self-acting slide and screw-cutting lathe, I'Z inch head 

stocks, gap, checks, &c. 
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1 Self-acting slide and screw-cutting lathe^ 18-inch 
head stocks ; no gap. 

1 Hand lathe, 8 -inch. 

1 Wood lathe (foot treadle). 

1 Shaping machine for all work (full size). 

1 ditto ditto (small). 

1 Planing machine, plane 8 feet. 

1 ditto plane 2 feet 6 inches. 

1 Punching and shearing machine, 1 inch x 1 . 

1 Drilling and boring machine, self-acting, vertical. 

1 ditto ditto, vertical (small plain). 

1 Screwing machine, J inch to 2-inch. 

1 Fan (Scheele's) 5 fires and cupola. 

1 Steam hammer, 5 cwt. 

1 Circular saw-bench and saws. 

1 Hydraulic press (for wheels) • 

All necessary driving drums. 

Add fitters' and smiths' tools, crabs and portable 
forges, vices, benches, jacks, screwing tackle, hoisting 
tackle, blocks, pulleys and ropes, chains, ladders, travers- 
ing jacks, grindstones and C. J. frames, wheel furnaces, 
cranes, lorries, shop-barrows, &c. &c. 

Machinery for small Workshops. 

1 Eight-horse power engine and 2 boilers. 

1 Wheel lathe, to take 4 feet 6 inches. 

1 Self-acting slide and screw-cutting lathe, 12-inch 

head-stocks, gap, chucks, &c. 
1 Self-acting slide lathe, 8 -inch stocks, &c. 
1 Wood lathe (treadle foot). 
1 Planing machine. 
1 Shaping machine. 
1 Punching machine. 
1 Drilling machine. 
1 Ditto ditto (small). 
1 Screwing machine (full size). 



I 



I 
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1 Fan (Scheele's). 
I Hydraulic wheel press. 
Shafting and plummer blocks, &o. 
1 Circular saw, bench, and saws. 
All necessary driving drums. 

Water Supply, Ash-pits, Weigh-hridges, Switches, Points, 
Crossings, See 

Tank-houses, with cast-iron tanks, are to be erected 
at an average distance of 20 miles apart, and also at 
the workshops. When rivers offer a supply of good 
water, and are not liable to be dried up in summer, a 
tank, tank-house, pumps worked by steam engine, and 
supply pipes shall be erected, and with all necessary 
provision for distribution, as pipes, valves, stop-cocks, 
cock-posts, water-cranes, waste-pipes, &e. &c. In other 
places it will be necessary to sink trial pits and wells, 
-or bore artesian wells, to obtain an efficient supply of 
good water for locomotives, and then to establish the 
necessary pumps, tanks, engines, pipes, cranes, &c. &c. 

Ash-pits, for cleaning out the asli-paus and fire bars 
of locomotives, shall be erected in places approved by 
the company's engineer, say, at each watering station. 
iEiach outside pit to be, say, 50 feet long, 4 feet broad, 
and 3 feet deep, of brick, with steps at each end down 
into the pit, A paved gutter or pipe for drainage to be 
provided where required ; floor to be paved with brick 
on edge in cement ; walls 1 foot C inches thick ; longi- 
tudinals 14 inches square to carrj' the rails, laid at the 
proper level, firmly bolted down, and projecting 4 feet 
beyond the pit at each end ; timber to be of the best 
native kind of wood. 

A ten feet long 12-ton weighbridge, of best descrip- 
tion, to be erected at the entrance of each goods shed. 

Each station to be provided with a siding of length 
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directed by the company's engineer, with switches, 
points, crossing. (See Special Specification.) 

A 36-feet turntable is to be provided at each terminal 
station, and at the workshops, and a Dunn's patent 
traverser, 20 feet long, at the main terminus. 

Two timber warehouse cranes, each to lift 2 tons, are 
to be provided in each goods station ; all necessary 
cranes for workshops, and one 10 ton travelling crane. 

Boiling Stock. 

The following may serve as an indication for rolling 
stock : — 

8 locomotives and tenders. 

9 first and second class composite carriages. 

4 second and third class ditto, ditto. 
6 horse boxes. 

8 carriage trucks. 

5 break vans. 

For further precedents of railway specifications see 
"Eailway Construction.'' For many valuable sugges- 
tions for specifications of engineering works generally, 
the reader is invited to consult the " Handbook of Speci- 
fications, preceded by a Preliminary Essay on Forms of 
Specifications and Contracts," by Professor T. Leverton 
Donaldson, the pages of which contain specifications by 
some of the most eminent engineers of the day. 



PART II. 



AN 



ALPHABETICAL PEICED LIST 



OF 



MACHINERY, PLANT, TOOLS, AND FITTINGS 



BEQUIBED BY THE CONTRACTOR 



IN THE 



EXECUTION OF PUBLIC WORKS. 



ALPHABETICAL LIST 

CONTRACTOR'S MACHINERY, PLANT, TOOLS, 
AND FITTINGS. 



PRELIMINARY REMARKS. 

DiniiNG four years' experience on Engineering Works 
the East, we had many occasions to feel with 
regard to ourselves, and to observe amongst the Con- 
^ tractor's Agents, the great want of a Price Book 
relating to machinery, plant, tools, fittings of work- 
shops, &c. On many works these matters become 
features of great importance, and the want of some 
information on the subject causes inconvenient delays 
and often much dangerous uncertainty as to estimates 
and tenders ; this has induced the Author to undertake 
the following compilation, by means of which he hopes 
to remove one of the difficulties so often besetting the 
tendering and contracting for Public Works, and at the 

I same time one of those shoals on which so many hopes 
have been wrecked. 
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The proportion of discount will have to be considered 
particularly in all matters relating to machinery, plant, 
tools, &c. ; generally the discount will be the more 
liberal on all things which may be expected to be found 
largely in stock, and vice versd. Fair prices for good 
work and materials is a safe and sound principle in all 
Engineering work, 



183 



CONTRACTOR'S PLANT AND TOOLS. 



Adzes, per dozen. 

1. 2. 3. 

tf* St (9» 

Carpenter's adze 28 ... 80 ... 82 

Ditto Scotch blued 39 ... 43 ... 47 

Ship carpenter's ditto 32 ... 86 ... 39 

Wheeler's ditto eS2 ... 86 ... 39 

Spoutditto 23 ... 25 ... 27 

Carpenter's round eyed ditto 43 ... 47 ... 51 

Fencing ditto 37 ... 41 ... 44 



. * . 



4. 
«. 
35 
51 
42 
42 
29 
55 
47 



Anvils, 

Per owt 85*. 

Ditto^ stake^ per cwt. 55*. 



AuGEBS^ per dozen. 



Inches. 



f 

*. d. 
No. 1^ Carpenter's shell 

augers 7 

2. Ship carpenter's do. 8 3 

3. Carpenter's eyed do. 10 6 

4. Black screw do. ... 10 9 

5. Bright screw do. ... 13 6 

6. Bright Scotch screw- 
eyed augers 20 

7. Best bright brace 
screw bits 17 

8. Wheeler's ' London 
bruzzes 32 



99 
99 
99 

99 

99 



* . • 



s. d. 

7 6 

8 9 
11 
11 
14 

21 

18 

84 



• . « 



t. d, 

8 9 
10 

12 6 

13 
16 

24 

21 

88 



• a • 



• . • 



• • . 



I 

t. d. 

10 6 
12 

14 6 

15 
18 

27 

23 

40 
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AuoBSSj per dozen- 


-continued. 














Inches. 














i 


1 


H li 


If 


li 


If 


2 






t. d. 


s. d. 


tf. d. tf. d. 


g. d. 


». d. 


s. d. 


«. d. 


No. 


1.. 


.12 3 


14 


15 9 17 6 


19 3 


22 


28 6 


34 




2.. 


,.18 


15 9 


17 6 19 6 


21 3 


23 3 


28 9 


34 9 




S. 


..17 


20 


23 26 


29 


32 


36 


48 




4.. 


..18 3 


20 9 


23 3 25 9 


28 3 


30 9 


35 9 


40 9 




5. 


.21 6 


24 


27 3 30 


33 


30 


42 


48 




6.. 


..30 


S3 


37 6 43 6 


46 


50 


60 


66 



per lb. 
Kpnt^ Newcastle, Yorkshire, Suffolk, or Scotch patterns... &\d. 
Ditto ditto ditto ditto steel, polished... 8^ 
Ditto ditto ditto ditto ditto best... 9| 
Wheeler's axe : 10^ 



(Joiner's) Bench Cramp. 

Square Thread. 

Thickness of screws... 1 ... If ... 1§ ... 2 inches. 

tf. d, s, d, s, d, s, d, 
2 4... 1 8 .. 1 2 ... It) per lb. 

Joiner's cramp 4 ..• 5 ... 6 ... 7 ... 8 feet. 

O. O. OF. o. o. 

82 ... 35 ... 42 ... 50 ... 60 each. 
Sash cramp 18 ... 21 ... 28 ... 32 ... 36 inches. 

O. O. O. O. Or 

16 ... 21 ... 26 ... 82 ... 88 per pair. 

Bench Vice. 

tip to 4 lbs., 6*. each ; above 4 lbs., 1*. 3^. per lb. 
Befit black staple vice, per lb., 6d. 



Bellows-Forge. 

Inches Across. 

■ • • ... 

16 18 20 22 24 26 28 80 82 84 86 

9» 0. 0. 0« 0* 0. 0* a. V. 0a 0* 

24...29'...84...41...49...59...69...81... 100 ... 124 ...159 



88 40 42 

8, 8. ' $, 

...200.. 247... 800 
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BELLOWs-iroBeB — continued. 

Circular Double Blast Bellows, 
Inches Diameter. 

18 20 22 2i 26 28 80 82 84 86 
108 ... 118 ... 189 ... 169 ... 178 ... 208 ... 242 ... 270 ... 815 ... 860 



BiLL-HOOKSj per dozen. 





1. 2. 8. 


4. 




8, d, s» d. 8, d* 


s. d. 


Yorkshire socket bills... 28 6 ... 81 ... 84 ... 


37 


Ditto strapped 40 ... 42 ... 46 ... 


50 


Norfolk 


and Suffolk, 




single edge 28 ... 24 ... 26 ... 


27 


Nottingham tanged bills 26 ... 29 ... 82 ... 


34 


Strapped 


double hand switch hooks^ 12 inches^ per dozen^ 44«. 




Blow£bs 






(Silent Fan) with Steam Engines. 




DSsmeter 


Diameter of Smith's firea Cwts. melted 




qC ^liuder. 


fan-impeller. blown. per hour. 


£ 


4 


.... 19 9 18 


. 46 


5 


.... 22 12 23 


. 55 


6 


.... 25 16 S4 


. 65 


7 


.... 30 25 55 


. 72 


8 


.... 36 40 68 


. 95 


9 


.... 42 60 100 


. 115 


10 


.... 48 90 135 

Silent i^ns with or without Steam Engines. 


, 135 


Diameter of 


Smith's fires Cwts. melted ReTolationa Without 


With 


fitfi-impeller. 


blown. per hour. H.P. per minute, engine. 


engue. 


Inches. 


£ 8. 


£ 


16 ... 


6 ... 10 ... 1 ... 2000 ... 6 6 . 


.. 39 


19 ... 


9 ... 20 ... 2-5... 1900 ... 8 8 . 


.. 46 


^« ... 


12 ... 25 ... 8 ... 1800 ... 11 5 . 


.. 64 


25 ... 


16 ... 35 ... 4-5... 1700 ... 16 . 


.. 67 


80 ... 


25 ... 60 ... 6 ... 1600 ... 18 10 . 


.. 72 


86 ••• 


40 ... 70 ... 7 ... 1500 ... 26 . 


.. 97 


42 ... 


60 ... 100 ... 9 ... 1800 ... 30 ...115 


48 ••• 


90 ... 140 ...11 ... 1100 ... 36 . 


.. 130 
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Braces 

With bits complete. 

Best braces 9s, each. 

With 12 



18 


24 


30 


36 


42 


48 


54 


8. d. 

16 

17 2 

18 4 


8, d. 
18 

20 2 

21 6 


8. d, 
20 11 

23 2 

24 10 


8. d. 
28 9 
26 6 
28 6 


8. d. 

26 
29 3 
81 7 


4. d. 
28 
32 4 
35 


8. d. 
31 8 
35 9 
38 6 



8, d. 
85 2 
39 9 
48 



"8. d. 
Cast steel black bits 13 8 

Ditto, bright 14 7 

Ditto, straw colour.. 15 ^ 

Improved plated braces^ 13s. each; with brass neck head^ 15s. 

Boilers. 

Cornish or single tube boiler^ with or without fittings, made 
from best Staffordshire plates and Low Moor iron, proved to 
doable the working steam pressure, fittings include water gaage^ 
gauge cock, blow-off cock, mud holes, safety valves, man-hole, 
lurnace door, damper, and pressure gauge. 



Horse 


Without 


With 


Horse 


Without 


■WTith 


Power. 


fittings. 


fittings. 


Power. 


fittings. 


fittings. 




£ 


£ 




£ 


£ 


4 .... 


• .... ijtj ••••• 


.... 54 


20 ... 


... 115 


.... 142 


8 .... 


48 


.... 70 


25 ... 


... 141 


.... 171 


10 .... 


60 


.... 82 


30 ... 


... 163 


.... 200 


14 ;... 


:.... 72 


.... 96 


40 ... 


... 210 ..... 


.... 250 


16 ;... 

• < • 


..... 90 


.... 115 


50 ... 


.. 240 


.;... 286 



Multitubular boilers, with and without fittings, manufactured 
from the best Staffordshire plates and Low Moor iron, proved 
to double the working steam-pressure; without fittings, includes 
only fire • and • smoke boxes-; with fittings, includes furnace door 
and bars, ash pan, iron chimney, safety valve, spring balance, 
water gauge, gauge cock, pressure gauge, and blow-off cock. 



Horse 


Witiiout 


With 


Horse 


Without 


With 


Power. 


fittings.' 

£ 
38 


fittings. 

£ 
.... 54 


Power. 


fittings. 

£ 

.;.:. Ill 


fittings. 
£ 

.... 184 


« •••. 


•14 . 


^B . • . • 


55 


.... 74 


16 . 


.;.i. 123 ...... 


.... 147 


6 .... 


... 66 


.... 86 


18 . 


.;.;. 134 ..... 


.... 159 


o • • • • 


79 


.... 101 


20 . 


.;;:. 147 


.... 172 


10 .... 


90 


.... 112 


25 . 


186 ..... 


.... 213 


12 .. 


.... 100 


.... 123 




. . 
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Boiler Bear^ 
With beds and punches for J ... | ... f inches 



£5 



Up to 

Plain bright steel... 
Engineer's improved 

Wing callipers 

Do., with legs for in- 
side measare . . . 
Spring callipers . . . 
Compasses, per doz. 
Plain compasses . . . 

Wii^ ditto 

Baek wing ditto .«« 
Spring dividers ... 



Block — See JPulley. 



Gallipebs, per dozen* 



. .^. . 


7 


8 


9 


10 


11 


•«. 


s. 


s^ 


». 


». 


s. 


25 


30 


35 


40 


45 


60 


86 


42 


48 


54 


60 


72 


•25 


28 


31 


35 


48 


46 


31 


42 


54 


63 


72 


84 


36 


42 


48 


58 


68 


78 


15 


17 


20 


22 


24 


27 


20 


22 


24 


26 


29 


36 


24 


26 


29 


31 


34 


40 


30 


36 


42 


52 


62 


72 



12 inches. 

t. 

80 

90 

55 

100 
90 

30 
43 

48 
82 



Caspentes's and Joiner's 
Mallets per dozen 20«. 



26 



A 



Chains. 
Best short linked crane chains. 



I tV i A I } i 1 inch. 

s, s, 8. s, s, d. s, a. s. s. s. a, 
U 22 19 18 17 8 16 9 16 16 15 6 per cwt. 

■ €,■ d. 

Waggon coupling chains 18 per cwt. 

Tracesand tip chains ...i»> 28 Q ,, 



k * • • f 
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Chisels^ per dozen. 



Inches* 

4. d. 



i I 1 

s» d, s» d, s. d. 

1. Cast steel firmer chisels... 4 6 5 6 7 

2. Ditto, handled 7 8 9 6 

3. Cast steel improved firmer 8 9 10 6 

4. Ditto, strong 6 6 7 6 9 6 

5. Common short firmer 3 9 4 3 5 

6. Strong ditto 5 5 6 6 6 

7. Long ditto 5 B 9 7 

8. Cast steel firmer gouges... 5 6 6 6 8 

9. Ditto, handled 8 ...... 9 10 6 

10. Improved firmer 8 9 6 11 

11. Strong ditto 7 8 6 10 6 



Inches. 





^ 2 


; 2i 


3 




H 


8« 




t. d. s. 


d, s. d. 


s. 


d. 


4. d. 


«. d. 


1. 


12 0...18 


... 26 6 ... 


42 


6 .«« 


59 ... 


6a 


2. 


16 ... 21 


6 










8. 


17 ... 24 


... 84 










4. 


17 ... 24 


6 










5. 


9 6 ... 12 


9 ... 17 6 










6. 


10 6 ... 14 


3 ... 22 










7. 


11 ... 14 


9 ... 22 6 










8. 


14 ... 22 


... 31 6 










9. 


17 0...26 













10. 


18 ... 27 


... 39 6 










11. 


18 9 ... 30 














Inches. 

i i I 

s, d, s. d. s, d. 

Mortice chisels 6 9 ... 10 6 ... 15 6 

Best joiner^s do. gauged 12 ..• 16 ... 26 
Cast steel ditto ditto.., 14 6 ... 18 .„ 27 
Sash mortice chisels — ...22 

Socket ditto ditto 10 9 ... 15 ... 22 6 



i 


1 


s. d. 


«. d. 


20 6 ., 


,. 25 9 


35 0., 


.43 6 


36 0.. 


.. 44 



29 ... 37 



Cast steel socket ditto... 15 ... 18 9 ... 28 ... 37 ... 45 
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Chisels^ per dozen^^-continuei. 



I f 

1* G^erman steel socket 8. d, s. d. 

chisels 8 ... 9 

i. Ditto ditto, gouges.. 9 6 ... 10 6 

8. Ditto stalking chisels 12 ... 13 9 

4. Blockmaker*s chisels 18 ... 22 G 



Inches. 
1 

s, d, 

. 10 6 . 
. 12 . 
. 16 8 
.26 



• •• 



11 

s. d. 
11 9 
13 3 
18 6 
30 



• •• 



li 
s. d. 

13 

14 9 
20 9 
34 



5. Ditto, gouges 24 ... 26 6 ... 30 ... 35 ... 39 



i 



Inches* 

4 

8. d. 



13 9 



%, d. 
18 8 



1. Cast steel millwright's s, d. 
chisels* 10 

2. Ditto, ten inches long 14 6 17 

8. Ditto, twelve inches long... 16 6 20 6 27 

4. Cast steel turning chisels... 6 9 8 6 10 9 

5. Ditto, turning gouges 8 11 

6. Ditto, long strong turning 
chisels 9 6 

7. Do. do. do. do. gouges 17 22 28 

8. Ditto, thick backs, ditto ... 15 6 



22 8 



14 3 



12 16 



Inches. 

li I IJ If 2 2i 2J 2| 3 
s, d. I. d. t. d, t. d. f. d. t. d. s. d. s. d. 

1 24 28 6 33 6 41 6 50 62 74 82 

2 26 

3 30 

4 14 

5 19 

6 20 

7 84 



* Cart steel mOlwright's gouges, it. to 1 mch ; 6«. to 14 inch ; and all above 
1) incb, 7*. per dozen extra. Engineer's chisels, \<id. per lb. Mill chisel and mill 
pick, 1«. per lb. 



^ 


If 


2 


2i 


H 


2| 


t. d. 


«. d. 


». d. 


9. d. 


». d. 


9. d. 


28 6 


33 6 


41 6 


50 


62 


74 


31 


36 


42 








36 


40 


52 








17 6 


20 6 


25 6 


32 6 


40 




24 6 


29 6 


36 


41 


50 




26 


33 


40 








42 


48 


52 
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CiBcuLAB Saws and Benches. 

Saw benches^ planed metal top^ metal standards^ bright saw 
spindle, running in brasses, fast and loose pulleys^ collars^ and 
parallel gauge complete : 

Size of table. £ s. d. 

To take in a 12-inch saw 3ffc. x I'ft. 9 12 10 

18 ditto 4 x2 8 16 

80 ditto 5 x2 6 2110 

42 ditto 6 x8 27 

Small table for 12-inch saw on standards, table to raise 

or lower, parallel gauge 11 

Parallel gauge for large tables 6 



3i 



Oast Bteel grooving saws ; 
teeth sawn out, and 
saw turned thinner to 
oentre 



\ : 



s. d. 

1 6 

i 
8, d.. 

2 2 



i 



6 
TV. 



Saw spindles in pedestals 
and brasses, fast and^ 
loose pulleys 



. 1 
s, 
88 

2i 

8. 

105 



A inch in thickness. 
8, d, 8, d, 8. d. 8, d, 
17 18 110 20 per inch diameter. 

f -f j 1 inch in thickness. 

8» d. 8. d, 8. d. 8. d. 
2826 8088per inch diameter. 



U 
a. 

49 
24 

8. 

125 



U 

8, 

68 
2} 

8, 

150 



8. 

77 
8 

8. 

180 



2 inch diameter. 

8, 

90 each. 

inch diameter, 
each. 



Strong black claw wrench, 10*. ; bright, 14*. 



Crabs 

(Hoisting) and Lifting Jacks. 

Single purchase '\ 2 tons. 4 tons. 6 tons. 8 tons, 
hoisting crab, > £ s, £ s. & s. & s, 
tolift j 6 6 ... 7 10 ... 8 5 .,. 9 5 




extra 
break 



Double purchase "j 4 tons. 6 tons. 8 tons. 12 tons, ^qq . 
hoisting crab, [ & s. & 8. & s. & 8. [^:^^^ 
tolift j 8 0... 10 10. ..13 0...17 J^^^*^^®^ 
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Crabs — continued. 

Lifting or Screw Jacks : 

Height with screw down ... 14 ...16 ... 18 ... 21 inch. 

Diameter of screw If . . . If • . ; ; 2 . , . 2 J inch. 

To lift 2 ... 3 .;; 4... 6 tons. 

1. Bottle jack, wrought iron ^. s. s. s. 
case 45 ...55 ...67... 85 

2. Ditto, strong cast iron ditto 33 ... 40 ... 52 ... 68 
8. Tripod jack, solid brass tops 50 ... 59 . . . 73 ... 86 

4. Bottle jack, strong cast case 

with lever 53 ...60 ... 72... 96 

5. Tripod jack, solid brass top, 

with lever 70 ...79 ... 98 ... 114 

6. Hale/s patent lifting jack 90 ...95 ... 105 ... 115 

Height with screw down 24 ... 27 ... 30 ... 33 ... 36 inch. 

Diameter of screw 2J ... 2f ... 3 ... 3:^ ... 3^ inch. 

To lift 8 ... 10 ... 12 ... 16 ... 20 tons. 

O. O. O. O. o. 

1 100 ... 122 ... 150 ... 200 ... 250 

2 83 ... 100 ... 125 ... 160 ... 195 

8 105 ... 125 ... 155 ... 200 ... 250 

4 118 ... 135 ... 170 ... 205 ... 245 

5 140 ... 160 ... 190 ... 245 ... 295 

6 140 ... 160 ... 180 ... 240 ... 280 



Lifting and travers- 
ing screw jacks, with 
doable ratchet lever^ 
to main screw 



Batchet screws, jacks, 
&c. 



Hydraulic jack, made 
of best wrought iron 
and steel, with gun- 
metal pump 



/Height when Will traverse, Will lift, 



down, inch. 

20 
26 
27 
27 

21 
24 
27 
SO 

26 
28 
30 
S2 



• • 



inches. 

12 
16 
22 



... 
... 

• •• 

• • . 



• •• 



• • f 



• •• 

• •• 

• •• 

• •• 



tone. * '• ^■ 

5 ... 9 10 

10 ...11 13 

15 ...16 

20 ...18 

5 ... 5 15 

7 ... 6 8 

10 ... 7 5 

12 ... 8 10 



10 ...20 
15 ...23 
20 ...28 
30 ...84 
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Cranks 
For Railways, Wharves, Dockyards, &c. ; Oak Jib ; doable geared. 

Ton. Radius. Height. £ 

To lift 1 9 feet 10| feet 40 



n H » lOi ,, 47 

3 13 „ 14 „ 80 



',', 5 16 „ 16 „ 112 

„ « 17 „ 17 „ 133 

10 18i „ 18i „ 175 






13 18i „ ISi „ 225 



Diving Apparatus. 

Treble barrel atmospheric air engines, in strong wood £ «. d. 
chest, with handles, fly wheel, and 2 crank handles ; 
2 iron caps to protect the cranks ; 6 spanners to fit 
all the screws ; 1 till containing 3 gun metal plain 
joints, 1 spare union joint (as on air tube), 1 spare 
gun metal crank nut, 4 spare helmet collar nuts, 3 
spare sets of bucket bathers, valve springs, washers, 
&c. 70 

Strong wicker basket, containing 1 tinned copper 
diving helmet, with jointed screw, collar, and 
mountings, 2 lead weights with gun metal mount- 
ings adjusted to helmet, 1 helmet cushion, 110 feet 
vulcanized India-rubber tube, with galvanized spiral 
wire inside and braided twist outside, with gun 
metal union joints 45 

One strong chest, containing 2 waterproof diving 
dresses, with vulcanized India-rubber collar and 
cuffs, 1 pair boots with lead soles, 4 pair yam hose, 
2 pair ditto outside, 4 pair drawers, 6 white Guernsey 
frocks, 2 pair duck overalls, 2 caps, 12 wrist rings, 
2 twilled neckerchiefs, 30 fathom ladder line, 30 
fathom signal line, 1 can India-rubber solution, 2 
yards prepared canvas, knife and shot belt ^ 27 

Drilling Machines. 

Pillar drilling machine, with portable vice bench and 

toolbox 10 

Drilling post, 3^. Drilling pillar, 11, 108. Crank 
brace for ditto, 8«. 




I 
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DaiLLi-VQ Machines — continued. 



Bench drilling machine, with hand 1 4 i 1 in. holei 

fly-wheel to driU £5. £6 15*. £9. £13. 

Table and standard 30«. extra. 

Drilling machine, with cone pulleys and counter shaft, S, a. d 
fast and loose pulleys, hangers and brasses, and 
metalatand 22 ( 

Double geared drilling machine, 12 in. to centre, ad- 
justable table by rack and worm, self-acting feed 
motion 40 I 

Ditto, with compound slide table 48 ( 

Ditto, single geared, 13i in. to centre, beeched, hand- 
feed motion, with 12 in. in tra,verse circular motion, 
22 in. diameter, planed base plate, top gear, %k. ... 28 ( 

Double geared drilling machine, 16 in. to centre, table 
swinging on metal column, fitted with rack-elevating 
motion, self-acting or band-feed motion 55 I 

Ditto, 18 in. to centre, feed motion of three speeds, 
table to rise and fall, planed base plate fitted with 
slots, top gear, screw keys, &c 63 i 



Engines. 

Direct-acting horizontal steam engines, of beat material and 
make, including governor (oi', if required for mining or re- 
versing, proper reversing gear), feed pump, fly wheel, and 
regulating valves complete to the end of ily-wheel shaft ; — 



T"""- 


£ 
78 


Horse power. 
40 


£ 
.... 430 




.... 104 


50 

60 . ... 




8 


122 


.. . 600 


10 . . 


. .. 153 


70 

80 

90 

100 


.... 700 




















30 


.... 255 





^^H Vertical steam engines, of best make and materials. Boiler of 

^^H best Staffordshire plates and Low Moor iron fire boxes; 

^^B boilers jacketed with felt and wood lagging; supplied with 

^^H governors, safety valve, spring balance, pressure gauge, gloss 

I- 



194 



CONTRACTOR 8 PLANT AND TOOLS, 



Engines — continued. 

water gange^ gauge cocks, blow-off cocks^ fly wheel^ iron 
chimney with hinge^ Skj., all complete : — 



Horse power. 
2 


£ 
.... 117 


Horse power. 
8 


£ 
.... 200 


3 


.... 120 


10 


.... 245 


4 


.... 140 
.... 180 


12 


.... 280 


6 


15 


.... 330 



Portable steam engines^ manufactured as above. Boilers of best 
Staffordshire plates and Low Moor iron fire boxes; boilers 
jacketed throughout with felt and wood lagging ; fitted with 
iron chimney to lower down, fly wheel, governor, safety valve, 
water gauge, gauge cocks, pressure gauge, blow-off cock, mud 
holes, force pumps, &c., all complete, on wood or iron 
wheels : — 



'Horse power. 

4 

5 

6 



8 



£ 

174 

190 

205 

225 

240 



Horse power. 

10 

12 

15 double cylin. 

18 

20 



if 

>9 



f9 



£ 

275 

315 

380 

450 

495 



Gwynne^s combined gas exhauster, or blower, for blowing fur- 
naces, cupolas, &c., exhausting and ventilating mines, manu- 
factories, &c., or exhausting gas : — 



To discharge up to 



n 



» 
yy 



2,000 cub. ft. per hour 

5,000 
10,000 
15,000 
20,000 
30,000 
40,000 
50,000 
60,000 



yy 

yy 

99 

yy 
yy 



yy 

yy 
yy 
yy 

yy 



£ 

28 

36 

45 

56 

69 

110 

145 

169 

205 



With steam 
engine complete. 

75 

95 

125 

145 

170 

£30 

280 

315 

365 



Engineers' turning tools, 64. per dozen. Cast steel screw tools, 
iOi. per dozen pair; long cast steel screw tools, iZa. per dozen. 
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Files. 

Flat^ entering, mill saw, 4 square (8|^ inch and upwards) Cotter 
taper points : — 

5 6 7 8 9 10 inches 

s, d, s, d, s, d, 8, d. s, d. s» d» 

1. Rough and 

bastard ... 4 8...5 6 ..6 8... 8 0... 9 9. ..11 9 perdoz. 

2. Second cut 5 4.. .6 2. ..7 6... 9 6. ..11 6. ..IS 9 
8. Smooth*... 6 2.. .7 6. ..9 2.. .10 10..,12 6.. .14 9 



>9 
Si 



Bound, half round, 3 square, 4 square to 8^ inch ; flat with one 
round edge, and double cut mill saw files : — 

4. Rough and 

bastard 5 0...6 0...7 0... 8 6. ..10 6. ..12 6 perdoz. 

5. Second cut. 6 .0...7 0...8 6. ..10 6...12 6...14 6 „ 

6. Smooth*... 6 9.. .8 0...9 6. ..11 6... 13 6...16 „ 

Pin files :— 



« 



7. Rough and 

bastard — 9 9. ..11 9. ..13 9. ..16 0...19 per doz. 

8. Second cut. —11 6. ..13 9. ..16 6. ..20 0...24 „ 

9. Smooth*... —12 6. ..14 9. ..17 6. ..21 0...26 „ 

Hand, pillar, needle, round off, bone files, pottance, stopping and 
flat, with two round edges :— 

10. Rough and 

bastard 5 0...6 8... 8 0... 9 9. ..12 0...14 perdoz. 

11. Second cut 6 0...7 6... 9 6. ..11 6. ..14 0...16 6 „ 

12. Smooth* . 7 0...9 2.. .10 10. ..12 6. ..15 0...17 6 „ 

Double-tanged and blunt mill saw, equalling, cant, cross, 
slotting, tumbler, rifler, arch, lock, and parallel cotter :— 

13. Rough and 

bastard 6 8... 8 0...10 0...11 9, ..13 9. ..16 6 per doz. 

14. Second cut 7 6. ..10 0...11 6. ..13 9. ..16 6. ..20 „ 

15. Smooth* . 9 2. ..11 0...12 6.. .14 9. ..17 6...21 „ 

* All dead smooib files double the price of smootlL 

o2 
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Files — continued. 





12 


14 16 


18 


20 


22 




24 


inches 




g. d. 


«. ». 


9. 


8. 


s. 




8. 


per doz. 


1. 


16 6 


... 23 ... 84 


... ^O ... 


64 ... 


83 




105 


99 


2. 


20 


... 28 ... 40 


. . . Of ... 


78 ... 


98 




117 


99 


3. 


21 


.. 30 ... 44 


. . . DtJ ... 


86 ... 


107 




130 


99 


4. 


18 6 


... 26 ... 38 


... Dm ... 


68 ... 


— 






99 


5. 


22 


... 80 ... 43 


... 60 ... 


81 ... 







— 


99 


6. 


24 6 


... 34 ... 48 


... 66 ... 


92 ... 


— 




— 


99 


7. 


28 


... 41 ... 55 


72 

... i*r ... 


94 ... 


— 




— 


99 


8. 


84 


... 47 ... 67 


... Of ... 


105 ... 


— 




— 


99 


9. 


36 


• • • \}^ • . • If 


... t/0 ... 


118 ... 


— 




— 


99 


10. 


19 6 


... 28 ... 41 


... 00 . . . 


72... 


94 




117 


99 


11. 


24 


... 34 ... 47 


. . « " 1 ... 


87 ... 


106 




128 


99 


12. 


26 


... 36 ... 54 


... f^E ... 


96 ... 


119 




141 


99 


13. 


23 


... 34 ... 48 


... Od ... 


84 ... 


106 




— - 


9» 


14. 


28 


... 40 ... 57 


77 
... II ... 


va . .. 


117 




— 


99 


15. 


80 


.. 45 ... 64 


. . . oD . . . 


108 ... 


130 




— 


99 






Files and 


Hasps. 











12 ... 15 ...18 ...20.. 



Cabinet rasps 24 

Double-horse do. 18 6 
Tanged-horse do. 28 6 

Flat do 18 6 

Gunstocker do. ... 20 



40 ...68 .. 



32 
48 
33 
34 



Half-round do. ... 22 ... 36 



52.. 
74.. 
53.. 
57.. 
60.. 



Bound (rat-taU) do. 22 ... 36 ... 60 .. 



92 



68 

82 
82 



22 ... 24 inches 

8. 8. 

116 ... 142 per doz. 



90 

105 
105 



120 

130 
130 



Gimlets. 





8. d. 


B ... 

8. d. 


2 • • • 

8. d. 


1 inch. 

8. 


Cast steel, shell spike... 


6 ... 


8 ... 


11 ... 


16 perdoz. 


Do., do., with box heads 


8 6 ... 


10 6 ... 


14 6 ... 


20 „ 


Do., patent spike, do. . . . 
Do., ship gimlets, eyed 
Do., wheeler's gimlets 


11 6 ... 

12 ... 
5 ... 


14 ... 

14 ... 

7 ... 


19 6 ... 
16 ... 
10 ... 


26 „ 
20 „ 
16 „ 
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I 



Beectwood marking 8 

Ditto, plated 11 

Ditto, head braBS face 18 

Ditto, head and stem ditto 35 

Hardwood marking 16 

Mortice gauge, brass slide 28 

Best ditto 34 

Beeohwood oattiog gauge. , , 11 



Beech wood cuttiog gauge, 

plated 13 

Hardwood cutting ditto ... 18 

Ditto, brass hooped 24 

Ditto, head faced with brasB 33 
Best mortice gauge, brass 

slide, plated 40 

Ditto, head brass faced 48 



Hauhebs, 
Fer doiBD. 



Brick from 12 to 48 

Bricklayer's laying 

from 20 to 24 

Lath „ 12 to 24 

Glazier's „ IS to 21 

Plumber's „ 13 to 17 

Slater's pick with claw 

from 30 to 36 



Per doKeo. 



Doable-face ham- 
mers from 10 to 18 

Beat claw hammers 

from 8 6 to 24 
Exeter pattern, „ 6 6 to 24 
Bivettiog hammers 

from 4 6 to 23 
Warrington heads 

from 10 6 to 28 



I 



Lathes. 

Foot lathe, fitted with turned speed wheel, chain to connect crank, 
and antifriction treadle, rest stock, i'au plate, catch plate, drill 
chuck, centres for iron and wood rests, and spanners : — 
Length of planed metal bed ... 3 ... 4 ,.. 5 ... 6 feet. 

Height of centres 4 ... 5 ... 5J ... 6 inches 

£ £ £ £ 

12 ... 16 ... 20 ... 24 each. 
Donblegeared — ... 20 ... — ... 80 „ 

Lathe : double geared hand lathe, with catch and face plates, 
excentric holder and top driving apparatus, and socket rest : — 

Height of centre 6 .... 7 ... 8 ... 9 inches 

Length of bed 6 ... 7 ... 8 ... 9 feet. 

Length between centres ... 3J ... 4J ... 5 ... 6J „ 
££££«. 

1. Single speed headstoeks 8 ... 9 ... 10 ... 12 each, 

2. Double power gear ditto 15 ... 16 ... 25 ... 26 10 „ 
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Lathes — continued. 



8. 



3. Best planed to fit ditto, 
and fitted with standards 20 

4. Top driving apparatus... 50 

£ 

5. Compound slide rests... 



Height of centres 10 
Length of bed ... 10 
Length between 
oentres 6 



£ 

1. U 

(2. 80 



For refer- 
ence to num- 
bers see 
above. 



8, 

3. 40 



11 
11 



£ 
16 
33 

8. 

45 



12 
12 



6 

18 
18 



25 
60 

£ 
7 

14 . 
14 . 



30 

70 

£ 
8 



s. d. 



15 
16 



16 
18 



35 
80 

£ 
9 

.. 18 
.. 21 



per ft. 
each. 



8. 




i9 



20 in. 
24 feet. 



8 ,.. 9 ... 10 ... llj... 13 ... 15 ... 17 



fi 



£ 
18 

40 

i. 

60 



£ 

20 

44 

B. 

55 



£ 
22 
50 

i. 

60 



£ £ 
24 ... 31 

60 ... 70 



£ 
41 



£ 

51 each. 



80 ...100 



9i 



8. 

70 



t. 

80 



8. 8. 

90 ...100 pr.ft. 



4. 95 ...105 ...115 ...125 ...135 ...145 ...155 ...165 ...180 each. 



£££££££££ 
5. 10 ... 11 ... 12 ... 13 ... 14 .., 16 ... 18 ... 22 ... 26 



»$ 



Cup chucks, 7*. per inch diameter ; four screw chucks, 10«. per 
inch diameter ; three jaw universal chucks, 13^. per inch diameter. 

Lathe : self acting slide lathe, double power head gear stocks, change 
speed wheels, top driving apparatus, adjustable back stay, &c. : — 



Height of centre 6 

Length of bed 6 

Length between centre ... 3 J 

£ 

1 45 

2. Leading screw and 
change wheels extra 
when required for screw 
cutting 7 



7 
7 

£ 
55 



8 
8 
5 

£ 
75 



9 
9 

£ 
85 



10 inches. 
10 feet. 
6 inches. 

£ 
100 each. 



8 ... 10 ... 12 



14 



if 



O. Oa O* O. O* 

8. Longer bed, per foot ... 20 ... 25 ... 30 ... 35 ... 45 



Height of centres 11 ... 12 

Length of bed 11 ... 12 

Length between centres 7 .. 8 

£ £ 

1. 110 ...130 

2. 16 ... 18 

«. 8. 

Z. 50 ... 60 



. 13 ... 14 

13 ... 14 

9 ... 10 

£ £ 
.140 ...160 



15 ... 16 ... 18 ... 20 in. 

16 ... 18 ... 21 ... 24 feet 
llj... 13 ... 15 ... 17 „ 

£ £ £ £ 
.170 ...200 ...250 ...290 each. 



20 ... 22 ... 24 ... 26 ... 31 ... 36 

o. o. o. e. 0. 8» 

65 ... 70 ... 80 ... 90 ...105 ...120 



*» 
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Picks. 



s. 



Pick, 5 to 9 lbs. ... 36 percwt. 
Pickaxe^ 4 to 10 

lbs. 36 

Brazil pickaxe 36 



3f 



s, d. 



Stonepick 86 percwt 

Stone dresser^s 

hammer & pick 7 per lb. 
Morticing axe ... 7 „ 



Planes. 

Bench Planes. 



. . a 



• . . 



2 in. smoothing plane. . . 

H ditto ditto 

il ditto ditto 

2 in. jack plane to 17 in. 

2i ditto ditto 

Pannel ditto 

Ditto slipped 

Jointer plane, 28 inches 
Ditto 30 ditto 

Trying plane, 22 ditto 
Ditto, 24 ditto 

Long ditto, 26 ditto 
Grooving plane, slit deal 

f'tof 

Ditto, ditto 1 inch 

Ditto, ditto moving fence 

with 3 pairs of irons... 
Ditto, large as jack plane, 

with 1 pair of irons... 



1st class 
Ix>DdoB. 
». d 



3 
4 
4 
5 
5 



9 

3 

6 



6 

6 9 

8 

9 

6 9 

7 
7 6 

6 6 

7 2 

12 6 
15 



Ist class 

London. 

s. d. 

Compass plane^ smooth 2 
inches 4 6 

Ditto, box top 6 6 

Straight block, 2J inches 4 9 

Smooth raising 7 6 

Ditto, badger mouth 8 6 

Jack ditto 10 

Badger plane 10 6 

Ditto, 2 fences 12 6 

Plated smooth, 2 inches... 7 6 
Hollow and round, join- 
er's set of 8 pair 84 

Handrail, set of 3 best... 16 

Ditto, ditto, circular 30 

Ploughs for circular and 
straight work, 12 irons, 
2 stops, 2 pair piales, 
ivory gauge stem, and 
irons gauged 53 



Planing Machine — Self-acting. 



PUne in length, 
ft. in. 



1 
% 



6 




4 

6 

6 

6 6 



Plane in width, 
ft. in. 

.... 1 1 ... 



1 
1 

2 



6 
6 




2 6 
8 



Admit depth, 
ft. in. 



1 
1 
1 

2 
2 
3 




6 
6 

6 




£ 

31 

, 44 

51 

80 

105 

126 
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Plate-layer's Tools. 

Adze^ 10s. 6d. each; keying hammer^ Qd. per lb.; 
solid cast steely Is. Sd. per lb. 

Auger I i I } S 1 li U If li inches 

Oa O. O. O. O. O. O. O. O. O. 

20 n 24 27 30 33 37 44 47 60 per doz. 

Clip jack, 5/. each ; permanent way cramp. Id. per lb, ; fish 
joint spanner and holder, 6d. per lb. 

Ratchet spanner, 26s. each ; spiking hammer, 4«. 6d. ; sledge 
hammer, 5«. 

Crank brace, 9s. each ; spirit level, Is. per inch ; wood maul, 
hooped, 8*. 

s. d. 

Screw coupling 6 per lb. 

Rail gauge 4J „ 

Travelling ditto, with turned ends 5 „ 

Crowbar, with steel claw 4 „ 

Kn cutter 5 „ 

Cramp drill 30 each 

Cast-steel drift pin 1 per lb. 

Cast-steel punch 10 „ 

Ditto, sate 10 „ 

Wood straigh t edge or level 4 6 each 

Gravel shovels, round nose, 15 inches 

X 12 inches 34 per doz, 

Plate-layer's beating pick 36 per cwt. 

9 ... 10 ... 12 feet 

o. o. o. 

strong wood lever, with iron shoe 22 ... 25 ... 30 each 



Punching and Shearing Machines. 

£ 

Punching machine, suitable for ^ inch holes in ^ inch plates, 
and to shear the same 6^ inches from the edge, in com- 
plete working order 30 

Ditto, for I inch holes in J inch plates, to shear ditto, ditto 38 

Ditto, for f inch holes in | inch plates, and shear 10 inches 
from the edge 47 

Ditto for 1 inch holes in | inch plates, and shear 16 inches 
from the edge 65 
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Pulley Blocks. 



Diam. of sheaves 3 

8. 

With 1 sheave ... 8 

„ 2 ditto 12 

„ 3 ditto 15 

„ 4 ditto 20 



4 6 6 


7 


8 inches 


0. 0. 0. 


t. 


s. 


12 ... 24 ... 86 


... 7ti • . • 


55 each 


18 ... 28 ... 45 


... OD . •• 


80 „ 


23 ... 38 ... 55 


... It* ••• 


90 „ 


35 ... 45 ... 75 


. . . UU ... 


120 „ 



Saws. 
Iron web for cutting iron or brass. 



8 
«. 
10 



9 
a. 
11 



10 

9. 



11 

a. d. 



12 
8, d. 



13 
8. d. 



14 
8, d. 



15 inches 
8, d. 



12. ..12 6... 13 6... 14 6... 15 6 ... 16 Gperdoz. 

Mill-saw web^ for timber^ and deal mill-saw frames. 

8. d. 



S feet 6 in. X 5 in. 



8 


» 


8 


i» 


4 


»i 


S 


ii 


4 


fi 


4 


» 


5 


ff 



in. 



X 3 in. . 
6 in. X 3 
X 3 in. . 
6 in. X 4 in. 
X 4 in. 
6 in. X 4 in. 
X 4 in. 



8. 

11 each 

6 

7 
10 

8 
11 
12 
15 



4f 


ee 


t X 5 in. 




13 each 


4 




6 in. X 


5 in. 


15 „ 


5 




X 5 In. 




17 „ 


5 




6 in. X 


5 in. 


18 6 „ 


5 




6 in. X 


6 in. 


20 „ 


6 




X 6 in. 




23 „ 


6 




6 in. X 


6 in. 


25 „ 



30 

8, 

Cast steel ... 36 



Billet or Canada Web. 
36 42 45 48 

o. 0. 0. o. 

51 ... 63 ... 76 ... 100 



54 60 inches 

8, 8, 

110 ... 135 doz. 



German steel 32 ... 47 ... 57 ... 70 ... 90 ... 100 ... 125 



a 



Mill Saws. 



4^ 6 

8. 8. 

Caststeel ... 22 ... 24 

German steel 18 ... 20 



5i 
*. 
26 
22 



6 
a. 
30 
24 



a. 
34 

27 



7 
a. 

38 
31 



... 



8 feet 

8. 

50 each 
42 



>i 



Cast steel stone saw^ not above 9 inches wide. 
5 5i 6 6i 7 7i 8 feet. 

O. 0. 0. 0. o. o. 

25 ... 27 ... 80 ... 32 ... 36 ... 40 each 



8. 

23 



••• 
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Saws — continued. 
Saws — Hand, Pannel, Ripping, and Grafting. 

10 12 14 16 18 20 22 24 26 28 80 in. 

9% 0« Oa 0« V* O* Oa O* 0« '• '• 

Warranted Spring steel ... 74 83 90 95 106 dos. 

Cast steel 26 32 40 46 54 56 62 70 72 80 85 „ 

German steel 22 26 82 38 44 48 53 59 61 67 73 ,, 

8 10 12 inches 

O. O. O. 

Dovetail saw 68 ... 70 ... SO dozen 

Screw Stocks. 
Best double-handed, Whitworth's pitch. 

\ ■• TTT ••• i ••• J inch 42 per set 

■ffT ••• 8 ••• S •'• 8 ii ^^ >» 

8 •• 9 ••• 8 ••• 4 >i ^* W 

15" •• 8 ••• i ••• 8 » ^" » 

8 ••• T ••• "8 ••• ^ ii "" a 

A ••• 8 ••• 1 ••• ^8W 7D ^y 

8 ••• -■• ••• •'-8 ••• -^4 Ji "^ » 

1 ... li ... \\ ... If „ 105 „ 

IJ ... IJ ... If ... 1^,, 135 „ 

Vices. 
Improved vice for planing machine with swivel bottom : — 



6 


7 


8 


9 


10 


12 14 in.ja^ 


135 .. 


8. 

.. 140 ... 


145 ., 


s. 
,. 150 .. 


.. 1 00 .. 


S, 8. 

.. 165 ... 175 each. 



Portable parallel vices with steel jaws : — 
5 6 7 inch jaws. 

8 8 8 

110 130 150 each. 

Waggons.* 

£ 

Waggons for earthworks 14 

Ditto, side tipping 16 

Ditto, ballast 20 

* For working drawings of contractors' wa^ifgons see ." Railways in the East.' 
Atchley k Co., 106, Great Russell Street, Bedford Square. 
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LOKDON, /Ifiri!, 1S71. 



NEW & STANDARD WORKS 

ENGINEERING, ARCHITECTURE, 

AGRICULTURE, MATHEMATICS, MECHANICS, 

SCIENCE, &c. &c. 

LOGK%VOOr) & CO., 

7, STATIONERS'-IIALL COURT, LUDGATE HILL, E.C, 



ENGINEERING, SURVEYING, &c. 

Hnmbers New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on ihe WATER-SUPPLY 
of CITIES and TOWNS. By Wiu.iam Humber, Assoc. InsL 
C.E., and M. Inst, M.E. Author of "Cast and Wrought Iron 
Bridge Construction," &c. &c. This work, it is expected, will con- 
tnin about 50 Double Plates, and upwards of 300 pages of Teil. 
Imp. 4.to, half bound in morocco. [/h Ihepresi. 

*(* In accumulating injaratation for Ikii volume, Ihi Author hat 
heat very liierally assiiled by srveral pro/asimal friends, luho have 
made this departmeiil 0/ eiigiueerittg their special study. Ife has liui 
been in a fesitioH to prepare a work lahiih, within Ihe limits of a 
single volume, will supply the reader with the most comftete aiui 
reliaUe information upon all subjects, Ihroretieal and practical, con- 
nected with -aialer supply. Through Ihe kindness of Messrs. Ander- 
son, Baleman, Ifaivksley, Homersham, Baldwin Latham, LawsoH, 
Milne, Quiet, XawliHson, Simpson, and ethers, srveral works, con- 
structed and in course of censtruetion, from the designs of these gentle- 
men, ■will be fully illustrattd and described. 



Hislorinl Skelcfa of the moiiTU thm have tjccs proposed and adocted for the SuppJy 
uf Walcr.— Water and Ihe Fordgn Mailer mually iHocialnJiiithii,— R^nfalland 
Evaponikn.— Spriagi and Subtemiiean l.alua.— Hydniulici.— The SelKCian of 
Silei for WaiirWorici.— Weill— Reterreiit—FUlralioa and Filwr Beds.— Rewrvoit 
and Filter Bed AppandaBes. — Pumra oad Appaulana.^Pum]nDE MachiDery.^ 
Culvem and CoDduiti. Aqueducti, Sn^ni. Jt^c.—Dlildbulian of Wsur,— Water 
Mcten and |i:«nl Bwk FhUnii.-0><( ef Work* for itic Supply of Waler.-Con- 



cripdoD of the flumerotii Works UlmtraEeil, vir : — Aberdr 
\, DubliD, Gla&gDW, Loch Katrine, LirerpDol, MaacheaWj, 
—J 1 ,.!.__ . _^.i. -._■-_ .r -I. '"oninm, Dnnrinio, 



'Uiidcrland, and KvcraL other* ; widi copies of the Q 



Plans, &c. &c., loBEdier 
Bidetord, 

I Speci*^ 



WORKS PUBLISHED BY LOCKWOOD & CO. 



Humbers Modern Enghieering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By William 
HuMBER, Assoc. Inst. C.E., &c. Imp. 4to, with 36 Double 
Plates, dra>vn to a large scale, and Photographic Portrait of John 
Hawkshaw, C.E., F.R.S., &c. Price 3/. 3J. half morocco. 

List of the Plates, 

NAME AND DESCRIPTION. PLATES. NAME OP ENGINEER. 

Victoria Station and Roof— L. B.&S. C. Rail i to 8 Mr. R, Jacomb Hood, C.E. 

Southport Pier 9 and 10 Mr. James Brunlees, C.E. 

Victoria StaUon and Roof— L. C. & D. & G. W. 

Railways xztozsA Mr. John Fowler, C.E. 

Roof of Cremome Music Hall 16 Mr. William Humber, C.E. 

Bridge over G. N. Railway 17 Mr. Joseph Cubitt, C E. 

Roof of Station — Dutch Rhenish Railway .. 18 and 19 Mr. Euschedi, C.E. 

Bridge over the Thames— West London Ex- 
tension Railway 20 to 34 Mr. William Baker, C.E. 

Armour Plates 35 Mr. James Chalmers, C.E. 

Suspension Bridge, Thames 36 to 39 Mr. Feter W. Barlow, C. £. 

The Allen Engine 30 Mr. G. T. Porter, M.E. 

Suspension Bridge, Avon 31 to 33 Mr. John Hawkshaw, C. E. 

and W. H. Barlow, C.E. 

Underground Railway 34 to 36 Mr. John Fowler, C.E. 

With copious Descriptive Letterpress, Specifications, &c. 



*' Handsomely lithographed and j)rinted. It will find favour with many who desire 
to preserve in a permanent form copies of the plans and specifications prepared for the 
guidance of the contractors for many important engineering works." — Engineer. 

Humbers Modern Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E., M.P., F.R.S., &c Price 3/. 3J. half morocco. 

List of the Plates, 

NAME AND DESCRIPTION. PLATES. NAME OF ENGINEER. 

Birkenhead Docks, Low Water Basin i to 15 Mr. G. F. Lyster, C.E. 

Charine Cross Station Roof— C. C. Railway. 16 to 18 Mr. HawksHaw, C.E. 

Dieswell Viaduct — Great Northern Railway. 19 Mr. J. Cubitt, C.E. 

Robbery Wood Viaduct— Great N. Railway. 30 Mr. J. Cubitt, C.E. 

Iron Permanent Way sea •^— 

Clydach Viaduct — Merthyr, Tredegar, and 

Abergavenny Railway 3X Mr. Gardner, C.E. 

Ebbw Viaduct ditto ditto ditto 33 Mr. Gardner, C.E. 

CoUe^ Wood Viaduct — Cornwall Railway . . 33 Mr. Brunei. 

Dublm Winter Palace Roof 34 to 36 Messrs. Ordish& Le Feuvre. 

Bridge over the Thames — L. C. & D. Railw. 37 to 33 Mr. J. Cubitt, C.E. 

Albert Harbour, Greenock 33 to 36 Messrs. Bell & Miller. 

With copious Descriptive Letterpress, Specifications, &c. 



" A resumioiTUX fhe more interesting'and important works lately completed in Great 
Britain ; and containing, as it does, carefully executed drawings, with full working 
details, will be found a valuable accessory to the profession at Urge." — Engineer. 

** Mr. Humber has done the profession eood and true service, by the fine collection 
of exami>les he has here brougnt before the profession and the public." — Practical 
Mechanic's JoumaL. 



WORKS PUBLISHED BY LOCKWOOD & CO. 3 

Humber's Modem Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865, Imp. 4to, with 40 Doable riates, drawn to ft lai^e 
scale, and Photographic Portrait ofj. R. M'Clean, Esq., lale Pre- 
sident of the Institution of Civii Engineers. Price 3/. 31, half 

IMl 0/ Plales and Diagrams. 



MAIN DRAINAGE, METROPOLIS. 


MAIN DRAINAGE, METROPOLIS, 


North Side. 








M^dleLel^^ Sewer, Sewer undu' Re- 


DetaiU. ■ _ 


MiS^e'Lerel Sewer. Junclion nilh Fleet 
Ditch. 


OuliMl, Sewer. Sewrvou- and Outlet 


Ouifall Sewer. Reservoir and Outlet. 


OutSn Sewer. Bridge over River Lea. 


Details. 


Outlkll Smer. Bridge over River Lea. 


Sections of Sewe'n INollh and South 


Detuli. 


Sides). ^ 


OuKeU Sewer. Bridge over R[ver Lea. 
Details. 


THAMES EMBANKMENT. 


Ouifall Sewer- Bridges over Marsh Lane, 


Section of River Wall. 


North Woolwieh Railway, and Bow and 


Stcam.boalPicr.Wesuninstcr. Elevation. 


Outhil"'&nver,"°Sri^ OVB Bow and 
BaAina Railway. Elevation, 

Ouifell Sirwer. Bridge o-er Bow atid 
Barking Railwav. Details. 

Ouifall ^ewer. Bridge over Bow and 
Barking Railway. Details 


Stesm-tMat Pier, Westmuuier. Details. 


Landing Stairs between CharinE Cross 


vScir-KSffc.... 


York Gale. Side Elevation and DeuilL 




Ouifall Sewer. Bridge over Eaa London 




Walerworiis' Feeder. Elevation. 


Penstock. 


OutfaU Sewer. Bridge over East London 


Overflowand Outlet at Savoy Street Sev«t 


Walerwotki' Feeder. Details. 






Steant-boalKer, Waterloo Bridge. Eie«- 


oStfallsJ™: ReKrvol'r Seen™. 




Oulbll Sewer. Tumbling Bay atid Outlet 


Steam-boat Pier, Waterloo Bridge. De- 


Outfall Sewer. Feostocks. 


taih. 






South Sidk. 




Oatfall Eewer. Bemiondsey Brondi. 


Junction of Sewert. Plans and Secnoni. 
feulLes. Plans and Sections. 




Outfall Sewer. Reaavoir and Outlet, 


Boiling Stock. 


Flan. 




With copioiu Descriptive Le 


tterpress, Speeilicfttiotts, &c. 



Ofiuions of thi Prtss. 
ipecially his annual ' Record,' with whicli so many of our 

represenlatiDiis of the two great woAs tarried wit H our Metropolitan Board will 
obtain Mr. Humbei'a last y^amc.'—Engmarvig. 

" No engineer, ardiilett, or coolractor should fall to preserve these records of woriu 
idiich, for magnitude, hive not their parallel in the present day, no student in the 
*.».r-H]<%.. 1.-., .1..-..1.1 .^>wVinu<*i|dy|he detail! of these great WDI1C3, which be may be 
'MetJienici Magatiiu. 
u.= ^ ^e industry of its author. . . . The volume b quite 

,^~^ study of the student who desuw 10 mosler the !uhiecl of 

lidpal dtainiige on in jode oT greatest devdopment."— /Var deaf Mtckimufi 



rnicBMun uuE vieuld carefully sti 
ne day called tjpon to iitutatfx" 
"A worii highly creditable b 



4 WORKS PUBLISHED BY LOCKWOOD & CO. 

Humberts Modem Engineering. Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Double Plates, drawn to a large 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Institution of Civil Engineers. Price 3/. 3J. half-morocco. 

List of the Plates and Diagrams, 

NAME AND DESCRIPTION. PLATES. NAME OP ENGINEER. 

Abbey Mills Pumping Station, Main Drainage, 

Metropolis z to 4 Mr. Bazalgette, C.E. 

Barrow jbocks 5 to 9 Messrs. M A^lean & StOlman, 

Manquis Viaduct, Santiago and Valparaiso [C.E. 

Railway xo, ix Mr. W. Loyd, C.E. 

Adams' iJocomotive, St Helen's Canal Railw. X2, 13 Mr. H. Cross, C.E. 
Cannon Street Station Roof, Charing Cross 

Railway 14 to 16 Mr. J. Hawkshaw, CE. 

Road Bridge over the River Moka 17, 18 Mr. H. Wakefield, CE. 

Telegraphic Apparatus for Mesopotamia .... 19 Mr. Siemens, CE. 

Viaduct over tne River Wye, Midland Railw. 30 to 22 Mr. W. H. Barlow, CE. 

St. Germans Viaduct, Cornwall Railway .... 23, 34 Mr. Brunei, CE. 

Wrought-Iron Cylinder for Diving Bell 25 Mr. J. Coode, C.E. 

Millwall Docks 36 to 31 Messrs. J. Fowler, C.E.,and 

William Wilson, CE. 

Milroy's Patent Excavator 33 Mr. Milroy, CE. 

Metropolitan District Railway 33 to 38 Mr. J. Fowler, Engineer-in- 

CUef. and Mr. T. M. 
Johnson, CE. 

Harbours, Ports, and Breakwaters a to c 

The Letterpress comprises — 

A concluding article on Harbours, Ports, and Breakwaters, with 
Illustrations and detailed descriptions of the Breakwater at Cher- 
bourg, and other important modem works ; an article on the 
Telegraph Lines of Mesopotamia ; a full description of the Wrought- 
iron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of working it ; full description of the 
Millwall Docks ; &c., &c., &c. 



Opinions of the Press, 

** Mr. Humber's ' Record of Modem Engineering' is a work of peculiar value^ as 
well to those who design as to those who study the art of engineering construction. 
It embodies a vast amount of practical information in the form of full descriptions and 
working drawings of all the most recent and noteworthy engineering works. The 
plates are excellently lithographed, and the present volume of the ' Record ' is not a 
whit behind its predecessors," — Mechanic^ Magazine. 

" We gladly welcome another year's issue of this valuable publication from the able 
pen of Mr. Humber. The accuracy and general excellence of this work are well 
known, while its usefulness in giving the measurements and details of some of the 
latest examples of en^neering, as carried out by the most eminent men in the profes- 
sion, cannot be too highly prized." — Artizan. 

** The volume forms a valuable companion to those which have preceded it, and 
cannot fail to prove a most important addition to every engineering library."— J/i>t«^ 
yonmal. 

" No one of Mr. Humber*s volumes was bad ; all were worth their cost, from the 
mass of plates from well-executed drawings which they contained. In this respect, 
perhaps, this last volume is the most valuable that the author has produced." — Frac-' 
tical Mechanics' Journal, 



WORKS PUBLISHED BY LOCKWOOD & CO. s 

Humbet^s Great Work on Bridge Consintcitem. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT.IRON BRIDCE CONSTRUCTION, including 
Iron FDnQdations. In Three Parts — Theoretical, Practical, and 
Descriptive By William HuMDEH, Assoc. Inst. C.E., and M. Inst. 
M.E. Third Edilion, revised and much improved, with 115 Double 
Plates (20 of which now first appear in this edilion), and numerous 
additions to the Text. In z vol^. imp. 410,, price 6/. 16s. 6ii. half- 
bcjund in morocca [RecaiUy fublhhed. 

"A very valuable contributioD ta the standani litetsture of civil enginBeriDE. Td 
addi^on 10 elevations, pUms, and Kctiuiu, Lar^ Kate dctaiU are givcD. which very 

iiiig!y be wilhoul to valuable a (and of informalioD.' — Chiil EHeiniir and AnkiUcft 

"The Finlsr Thenreticol Pari conQius malheniUical invFstiEatiaiu of (he prin- 
ap\a involved ia the various forma now adopted !□ bridge coDsCrucdon. llicse 
mvefttieauaru are exceedingly complete, having ev^dcndy been very caroftjly con- 
sdcied Bad woriied out lo the utmost extent that can be desired by the peacticaj Dian. 



character. .^ _.. .. 

Haled by nnmeirotis woodcuts, plate^ And diagninu : and the plates in Che lecond 
volume do grtat credit to both drau^tuneu oaa eiig;raveTa. In coudusiori, we have 
great pleasure in cordiklly lecommenoiog this work to our readers. "^^^r^unf. 

" Mr. Humberts stately volumes lately issued— in which the most importaat bridges 
eecled doling the last live yetlcs, under the direction of the late Mt. Brunei, Sir W, 
Culntt, Mr. Hawkshaw, Mr. Page, Mr. Fo«Ier, Mr. Hemans, and others among our 
nod eminent engineers, arc draiva and specified in great detail.'" — Eitgijutr. 

Wealis Engineer's Pocket-Book, 

THE ENGINEER'S, ARCHITECT'S, and CONTRACTOR'S 
POCKET-BOOK (Lockwood & Co.'s; formerly Weaie's). 
Published Annually, In roan tuck, gilt edges, with lO Copper- 
Plates and numerous Woodcuts. Price 6j. 

" There is do work published by or wilhoul anthotily, for the use of the scientific 
bnnches of the bstics, which conlains anything lilte the amount of Bdmlrablr 
arranged, reliable, and useful information. ]l is really a most solid, substantial, and 

will Dot satiafy him that this praise is amply deserved * — Am^ and tinvy CtacUt. 

" A vast amount of really valuable niatler conden&ed iato the Hmall dimen- 
uoos erf a book which is, ia reality, what it professes to be— a pocket-book. .... 

advajntajce in the hands of the ubordinate officers in collieries." — Cetttrry CunrdioH, 
"TheasBgnmenI of the bile Mr. Weale's • Knginttt'i Fockrl-Bimk' \o Meswi. 
LockTtudIi Co. his by no raeans lowered the standard value of the work. Ic is too 
well known araoog thrde for whom it is specially inteoded, to Deed more from us thaa 
the obssvation that this continuation of Mr. Weale's setiei gf Packet Books well 
sustains the repulalion the work has so lor^ enjovoL Every branch of engineering 
is treated of, aod facts, figures, and data oTeveiy'kiiid abound." — Mtckanic^ Mag. 

" It contains a 1ar» amount of Infonnalian peculiarly valuable to those for whose 
use it is compiled, wc ordtally commend it to the engineering and architectural 
pcotenions generally."— jffiiiD^ JimtTiai. 

" A midlilude of useful tables, willunit refereDcc lo 1 
or coDDaclor could Kanxly gel through a single day's n 



6 WORKS PUBLISHED BY LOCKWOOD & CO. 

Barlow on the Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and gradients. By Peter Barlow, F.R.S., Mem. Inst, of France ; 
of the Imp. and Royal Academies of St. Petersburgh and Brussels ; 
of the Amer. Soc. Arts ; and Hon. Mem. Inst. Civil Engineers. 
A New and considerably Enlarged Edition, revised by his Sons, 
P. W. Barlow, F.R.S., Mem. Inst. C.E., and W. H. Barlow, 
F.R.S., Mem. of Council Inst. C.E., to which are added a Sum- 
mary of Experiments by Eaton Hodgkinson, F.R-S., William 
Fairbairn, F.R.S., and David Kirkaldy ; an Essay (with 
Illustrations) on the effect produced by passing Weights over 
Elastic Bars, by the Rev. Robert Willis, M.A., F.R.S. And 
Formulae for Calculating Girders, &c. The whole arranged and 
edited by William Humber, Assoc Inst C.E., and Mem. Inst. 
M.E., Author of ** A Complete and Practical Treatise on Cast and 
Wrought-Iron Bridge Construction," &c &c Demy 8vo, 400 pp., 
with 19 large Plates, and numerous woodcuts, price i&r. cloth. 

Opinions of the Press, 

*' This edition has undergone considerable improvement, and has been brought down 
to the present date. It is one of the first books of reference in existence." — Artizan. 

** Although issued as the sixth edition, the volume under consideration is worthy of 
being regarded, for all practical purposes, as an entirely new work . . . the faiook 
is undoubtedly worthy of the highest commendation, and of an honotu^ble place in 
the library of every engineer." — Mining youmal. 

*' An increased value has been eiven to this very valuable work by the addition of 
a large amount of information, which cannot prove otherwise than highly useful to 

those who require to consult it The arrangement and editmg of this 

mass of information has been imdertaken by Mr. Humber, who has most ably fulfilled 
a task requiring special care and ability to render it a success, which this edition most 
certainly is. He has given the finishing touch to the yolume by introducing into it 
an interesting memoir of Professor Barlow, which tribute of respect, we are sure, will 
be appreciated by the members of the engineering profession.** — Mechanic^ Magazine, 

** A book which no engineer of any kind can afford to be without. In its present 
form its former value is much increased." — Colliery Guardian. 

" The best book on the subiect which has yet appeared. .... We know of 

no work that so completely fulfils its mission As a scientific work of the 

first class, it deserves a foremost place on the bookshelves of every civil engineer and 
practical mechanic' — English Mechanic, 

" There is not a pupil in an engineering school, an apprentice in an engineer's or 
architect's office^ or a competent clerk of works, who will not recognise in the scientific 
volume newly given to circulation, an old and valued friend. . . So far as the strength 
of timber is concerned, there is no greater authority than Barlow.** — Building News. 

" It is scarcely necessary for us to make any comment upon the first portion of 

the new volume Valuable alike to the student, tyro, and experienced 

practitioner, it will always rank in future, as it has hitherto done, as the standard 
treatise upon this particular subject.** — Engineer. 

"The present edition offers some important advantages over previous ones. The 
additions are both extensive and valuable, comprising experiments by Hodgkinson on 
the strength of cast-iron ; extracts from papers on the transverse strength of beams by 
W. H. Barlow ; an article on the strength of columns ; experiments u^ Fairbairn, on 
iron and steel plates, on the behaviour of girders subjected to the vibration of a 
changing load, and on various cast and wrought-iron beams ; experiments by Kirkaldy, 
on wrought-iron and steel bars^ and a short appendix of formuue for ready application 
in computing the strains on bridges." — Engineering, 



WORKS PUBLISHED BY LOCKWOOD & CO. 



Siraifis, Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and thdr 
STRENGTH [consistlag of Fonnula; and Corresponding Diagrams, 
with nnmerDus Details for Practical Application, &c. By William 
HvMBEB, Assoc lust C.K, &c Fcap. Sto, with nearly loo 
Woodcuts and 3 Plates, price 7/. M. clotb. 

It b koprd thai a smattvurri, m a haidy frniti, dntitd ntirilj ip Bridgi: aiui 
Girder Calculatioia, without fioitrg more than itahsettilety Hectttary/ar the tomfi/ete 
scticat frthltmi, wiUiteel vfith ttaJy acceftanEt/rom the enirineerinjr 
-■ -- ■■ trrsmlmriiithee^rteiuivettMlicaticK 

tioH efthtstrams mt hridget <mdginiers, 
11 of ample foimula;, applicable U the 
... ^ practice, Mr, Hunibcr. ^vhose irorki on 

If affifrd sufficidnt evidence of faia qualMcBtioTB iv the tiuk, has 



o/iimflyamilTiiaed\ 

modern cnjineeiinE 

compled hu -Haiidy Book.' The 



Dfthe I 









i 



ie a fiiEly up to the time^." — Ettginei 
*'Thc romjulic arc CKatly eKpna^ed, and the diagrams good.'' — Aihena 
" 'rhat a neq=!sit)F eiistrd (or ^ boot IS evident, »e think; that Ml. 
\mh—E*gliih 






" Thii i3|Htat little work in 
having the requuute fmDuIz far 

po&sibly be jequired, logcdier w 
■n a work dC conudeiab^y les sij 



THE STRAINS ON STRUCTURES OF IRONWORK; 

with Practical Remarks on Iron Construction. ByF. W. Sheilds, 

M. Inst, C.E, Second Edition, with 5 plates. Royal 8vo, SJ. cloth. 

COBTBNTS.—Introduclory Remarks: Beam Loaded at Centre | Beams Loaded at 

lor bAi^E Loaded at ceatte; uillD, Loaded at nnequol diuances IJetween siipporEs ; 
IKttO) unifomly Loaded ; Calculation of the Strain on Girders with triangular 
Basingj ; Caolifevets : ConlinuoiB Girder* ; Laidce Gilders ; Ginitrs with Verdcal 
Stmts and Diagonal Ties ; Calculation of the Strains on Ditto : Bow and String 
Girders : Girden oT a Ibrm not betonginB 10 any reeular figure : Ftale G'"" — ■ *- 

Cionmenuof Material to Strain; ConlpariBin of differer" ''--' " 
gthia Depth of Gilders ; Chatacler of^the Work ; Iron. 



It Girders ; Prtfportion of 



Trigonometrical Survtying. 



AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Foimation of Geo- 
graphical and Topographical Maps and Plans, Mililaiy Recon- 
naissance, Levelling, &c., with the most useful Froblcmsiii Geodesy 
and Practical Astronomy, and Foimulie and Tables for Fadiitating 
thdr Calculation. By Major-Gejjeral Frome, R.E., Inspector- 
General of FoitiHcations, &c. Third Edition, revised and improved. 
With fo PUtes and 1 13 Woodcuts. Royal 8vo, lit, cloth. 



8 WORKS PUBLISHED BY LOCKWOOD & CO. 



Hydraulics, 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAE 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. By John Neville, Civil Engineer, M.R.I.A. 
Second Edition, with extensive Additions, New Formulae, Tables, 
and General Information on Rain-fall, Catchment- Basins, Drainage, 
Sewerage, Water Supply for Towns and Mill Power. With nume- 
rous Woodcuts, 8vo, i6j. cloth. 

•»• This work contains a vast number of different hydraulic 
formulae, and the most extensive and accurate tables yet published 
for finding the mean velocity of discharge from triangular, quadri- 
lateral, and circular orifices, pipes, and rivers ; with experimental 
results and co-efficients ; effects of friction ; of the velocity of 
approach ; and of curves, bends, contractions, and expansions ; the 
best form of channel ; the drainage effects of long and short weirs, 
and weir-basins ; extent of back-water from weirs ; contracted 
channels ; catchment-basins ; hydrostatic and hydraulic pressure ; 
water-power, &c &c. 



Levelling. 



A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Fifth Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Traut wine's Field Practice of Laying 
out Circular Curves. With 7 Plates and numerous Woodcuts, 8vo, 
&r. dd, cloth. %* Trautwine on Curves, separate, price 5J. 

*'One of the most important text-books for the general surveyor, and there is 
scarcely a question connected with leveUing for which a solution would be sought but 
that would be satisfactorily answered by consulting the volume." — Mining Journal, 

"The text-book on levelling in most of our engineering schools and colleges."— 
Engineer. 

** The publishers have rendered a substantial sendee to the profession, especially to 
the younger members, by bringing out the present edition of Mr. Simms's useful work." 
— Engineering. 

Tunnelling. 

PRACTICAL TUNNELLING ; explaining in Detail the Setting 
out of the Works ; Shaft Suiking and Heading Driving ; Ranging 
the Lines and Levelling Under-Ground ; Sub- Excavating, Timber- 
ing, and the construction of the Brickwork of Tunnels ; with the 
Amount of Labour required for, and the Cost of the various Por- 
tions of the Work. By Fredk. W. Simms, F.R.A.S., F.G.S., 
M. Inst C.E., Author of **A Treatise on the Principles and 
Practice of Levelling," &c. &c. Second Edition, revised by W, 
Davis Haskoll, Civil Engineer, Author of "The Engineer's 
Field-Book," &c. &c. With 16 large folding Plates and numerous 
Woodcuts. Imperial 8vo, i/, \s. cloth. 
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Strength of Cast Iron, &c. 

A PRACTICAL ESSAY on ihe STRENGTH of CAST IRON 
and OTHER METALS ; intended for the Assistance of Engineets, 
Iron-Masters, Millwrights, Arcliitects, Foonders, Smitlis, and 
others engaged in the Construction of Machines, Buildings, &c. ; 
containing Piactical Rules, Tables, and Examples, founded on a 
scries of New Experiments ; with an Extensive Table of the Pro- 
perties of Materids. By the late Thomas Theocolu, Mem. Inst. 
C.E., Aulhorof "Elementary Principles of Carpentry," "History 
of the Steam-Engine," &c. Fifth Edition, madi improved. 
Edited by Eaton Hodgkinsqn, F.R.S. ; to which are added 
EXPERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON ; with the Develop- 
ment of New Principles, Calculations Deduced from (hem, and 
Inquiries Applicable to Rigid and Tenacious Bodies generally. By 
the Editor. The whole Illustmted with 9 Engravings and nume- 
rous Woodcuts. Svo, lis. cloth. 

■,' Hodgkinson's Experimental Researches on thk 
Strength anh Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price 6s. cloth. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Klerits, and an Essay towards an Improved 
System of Constniclion, adapted especially to secure Safely and 
Economy, By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Meckleoberg. Translated fram the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst. C.E., &c. &c With aS fine Plates, 
Svo, i&r. 6d. cloth. 
"* A WQrIc like ttiis, which goes thotouehly Loto the cxammation of \h^ hiEh-pres&uie 

engine, the boiler, and its appenda^ea, &c, is exceedincty uacTut, iuid deserves a place 

in every scienlilic librarj-.'—i'fraM SAIffhic CArvnicu. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 

for setting out Curves from S to 200 Radius, By Alexander 

BeaIeley, M. InsL C.E. Printed on 48 Cards, and sold in a 

doth box, waistcoat-pocket size, price 31. 6d. 

" Each table a prinled Dn K nnaLJ card, which, beiiiE phiced on the tEieodolitc, l«vei 

the handA tree la manipulate the iafilninient — aa Email advaDbgcaBrcg:inU the rapidity 

of iiask. They are clearly printed, and ccnipsctly filled into a tuall cue for the 

■" Very handy ; n rmin may know that all his day's work must fnll on two of theie 

Laying Out Curves. 

THE FIELD PRACTICE of LAYING OUT CIRCULAR 
CURVES for RAILROADS. ByJoHN C. Traotwine, C.E., 
of the United Slates (extracted from SiMJis's Work on Levelling). 
Svo, y. sewed. 
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Estimate and Price Book. 

THE CIVIL ENGINEER'S AND CONTRACTOR'S ESTI- 
MATE AND PRICE BOOK for Home or Foreign Service : 
in reference to Roads, Railways, Tramways, Docks, Harbours, 
Forts, Fortifications, Bridges, Aqueducts, Tunnels, Sewers, Water- 
works, Gasworks, Stations, Barracks, Warehouses, &c. &c. &c. 
With Specifications for Permanent Way, Telegraph Materials, 
Plant, IVlaintenance, and Working of a Railway ; and a Priced List 
of Machinery, Plant, Tools, &c. , required in the execution of Public 
Works. By W. Davis Haskoll, C.E. Plates and numerous 
Woodcuts. Published annually. Demy 8vo, cloth, dr. 

"As furnishine a variety of data on every conceivable want to civil engineers and 
contractors, this oook has ever stood perhaps unrivalled."— ^nr^tV^^/, Jan. 21, 1871. 

" The care with which the particulars are arranged reflects credit upon the author, 
each subject being divided into tables under their own special heads, so that no 
difficulty arises in finding the exact thin^ one wants. The value of the work to the 
student and the experienced contractor is inestimable." — Mechanic's Mag., Feb. 3. 

"Mr. Haskoll has bestowed very great care upon the preparation of his estimates 
and prices, and the work is one which appears to us to be in every way deserving of 
confidence." — Builder's Weekly Reporter^ Jan. 27, 1871. 

'* Mr. HaskoU's book will prove of the utmost possible utility to the profession. 
The particulars are equally adapted to all branches of engineering. The manner in 
whicn the specifications are given leaves nothing to be desired, and to many young 
engineers they will prove invaluable. Even in the hands of those having some expe- 
rience the book will often serve to call attention to matters which in the haste of 
estimating might otherwise be foreotten. It is altogether a work which few practising 
engineers will care to be without* —^i«i»^ youmalf Feb. 11, 1871. 



Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns' Water Supplies, Docks and Harbours ; with Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C.E., 
Author of **The Engineer's Field Book," " Examples of Bridge 
and Viaduct Construction," &c. Demy 8vo, price 12s. dd, cloth, 
with 14 folding Plates, and numerous Woodcuts. 

" ' Land and Marine Surveying' is a most useful and well arranged book for the 
add of a student .... We can strongly recommend it as a carefully-written 
and valuable text-book." — Builder ^ July 14, 1868. 

** He only who is master of his subject can present it in such a way as to make it 
intelligible to the meanest capacity. It is in uiis that Mr. Haskoll excels. He has 
knowledge and experience, and can so give expression to it as to make any matter on 
which he writes, clear to the youngest pupil m a surveyor's office. .... The 
work will be found a useful one to men of experience, for there are few such who will 
not get some good ideas from it ; but it is indispensable to the young practitioner." — 
Colliery Guardian^ May 9, 1868. 

" A volume which cannot fail to prove of the utmost practical utility It 

is one which may be safely recommended to all students who aspire to become clean 
and expert surveyors ; and from the exhaustive manner in which Mr. Haskoll has 
placed his long experience at the disposal of his readers, there will henceforth be no 
excuse for the complaint that young practitioners are at a disadvantage, through the 
neglect of their semors to point out the importance of minute details, since they can 
rc^ily supply the deficiency by the study of the volume now under consideration."— 
Minittg Joufnalf May 5, 1868. 




Fire Engineering. 



FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
n. History of Manual and Steam Fire-Enginee, their Constnic- 
lion, Use, and Minogement ; Remarks on Fire-Proof lloild- 
ings, and the Prraerrallon of Life from Fire ; Statistics of the Fite 
Appliances in English Towns ; Foreign Fire Systems ; Hints for 
the formation of, and Rules for, Fire Brigndes ; and an Account of 
American Steam Fire-Engines. Bf Charles F. T. Young, C.E., 
Author of " The Economy of Steam Power on Common Roads," 
&C. With numerous IliustxatioDs, Diagrams, Ac, handsomely 
printed, 544 pp., demy 8vo, price \L 4^. doth. 
" A [urge vdl-fillcd and useTuI book upon a subject which poBcaesn wide unl 

increaanE public in lcr«I To luch of our rcadcn at aro inlcrotcd in (he 

subJccE af nm uiil fire nppannitwe ran in«l h^wtity cammeDd ihi« book. .... 

It IS really the only Engfish »«k HE now ban upon the sitgccc.'—^nfDinriiff. 
" Mr, Vounp hat proved by huprciient vork (hat he U a good engioeer, and pD«- 

U9ud of sufficient liienry energy to pioducc a very readable aud iDlcresluig volumo." 

" Fire, above all The eleiaents. ia to be dreaded ui a giEat cl^, and Mr. Voun£ 
dcHfves hearty thanks (or the eUiborate pvipH, benevolent B^nrit, BcieoiiJit: knonlrdfe, 
and ludd eapDMEiim he Ikad broDgbl to bear upon the lubjectiand luKftulMllultHl book 



ot favpraQ(S'-'Jiituirattd London 

* text-bfhtk <if ih fnbll...., ^.^ „...,... ... 

a ipeda] depart. 



IE which BiuBt be rwrded ai the teat-book of iti tul^eu, a 
""11 and iDCHiuic vaTue ii lecor"' "" "" -t.--.- -. — 



has undertaken with a Thotoi^h love of it, and a firm detctmiDaEioD to do 

.... The style of the work it admirable It bal the 1 

merit of being thoroughly reliable," — Inmmna ReietJ. 

"That Mr. Youog't ireaiite it an aduuitive one will be admitled when we state 
that there does not appear to be anything witbin the >aipe of lui compreheniive title 
•hat ha> been left tuiBotked, An immense amaunt of Ihe mou nned InTsnnation 

' ' » to the sobjea hai been collected &om every concovaHe boutcb, and goe« to 
- " -ry full of aladlng interest. C«at credit is uj - - " ■ - — 



a hJBiory folj of adding interest. Great credit is lioqueatwoably due to Mr. 
gfarhavingbroughtbefcrc the public ihe reiolu of his exploration in Ihii hitheno 

5j_ e.,., ,«•- ^ 1 ^j ij,^ ^„^ ,0 ihe Sotice of all who are in 

or fire-btigadct.'* — JfrcAanui' Mogamtnt. 



We strongly rtKmimendthe book It 



Earthwork, Measuremeni and Calculation of. 

A MANUAL on EARTHWORK. By Alex. I. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
IS Diagrams. iSmo, %s. bd. cloth. 



*'As a r&Qy handy book for reTerence, we know ofn 
r^lway engineers and olhera employed in the meaBurenu 
work will find a great amount of practical information v 
avaibible for general or rough oiimatM. at well as for uii 
required in Ihe engineers' CDntractor's ofik^" — Artaan, 



: and calculation of carth- 
r admirably arranged) and 

CO.'— Artaan, 
" The (Aged of Ihii liols book is an investigation of all the principles requisite for 

sary for luch operatioas. The author has Evidently bestowed mod) cara ia Effecting 
this otJECt, and points ont with much cleameH the mulls of his own obterniloctt. 
derived from practical eaperleacE. The Kubjeeti treated of are accompanied by wed- 
eieculcd diagrams and instructive eiamplei. — j4 rmji mJ JVst7 Gmlli. 
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Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, CiyU 
Engineer. Second Edition, much enlarged, consisting of a Series 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Surveying and Plotting the Work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Casting out and Reducing Leveb to Datum, 
and Plotting Sections in the ordinary manner ; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets ; and Earthwork Tables to 80 feet deep cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
i2mo, price \2s, cloth. 

"A very useful work for the practical engineer and surveyor. Every per^n 
engaged in engineering field operations will estimate the importance of such a work 
ana Uie amount of valuable time which will be saved by reference to a set of reliable 
tables prepared with the accuracy and fulness of those given in this volume."^J?a{7- 
luay News. , 

"The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tables existmg all the same." — At/terueum. 

** The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession.'*— -fl//«i«^ 

** We know of no better field-book of reference or collection of tables than that 
Mr. Haskoll has given." — Artizan. 

** A series of tables likely to be very useful to many civil engineers.*' — Building News. 

" A very useful book of tables for expediting field-work operations. . . . The present 
edition has been much enlarged." — Mechanic^ Magazine. 

" We strongly recommend this second edition of Mr. Haskoll's * Field Book' to all 
classes of surveyors." — Colliery Guardian. 

Railway Engineering. 

THE PRACTICAL RAILWAY ENGINEER. A concise 
Description of the Engineering and Mechanical Operations and 
Structures which are combined in the Formation of Railwa3rs for 
Public Traffic ; embracing an Account of the Principal Works exe- 
cuted in the Construction of Railways ; with Facts, Figures, and 
Data, intended to assist the Civil Engineer in designing and executing 
the important details required. By G. Drysdale Dempsey, C. E. 
Fourth Edition, revised and greatly extended. With 71 double 
quarto Plates, 72 Woodcuts, and Portrait of George Stephenson. 
One large vol. 4to, 2/. I2j. dd. cloth. 

Harbours, 

THE DESIGN and CONSTRUCTION of HARBOURS. By 
Thomas Stevenson, F.R.S.E., M.I.C.E. Reprinted and en- 
larged from the Article ** Harbours," in the Eighth Edition of " The 
Encyclopaedia Britannica." With 10 Plates and numerous Cuts. 
8vo, lOJ. dd, cloth. 
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Bridge Constniciion in Masonry, Timber, and 
Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION <iV MASONRY, TIMBER, AND IRON ; eoniislina of 
46 Phtes from tlie Coiitrnct Dmwiiigs gr Admcnsurcmcnt of select 
Works. By W. Davis Haskoll, C.E. Second Ediiion, with 
Iheoddition of 5S4 Estimates, nndihe Practice of Selling out Works, 
illiutmted with 6 pages of Diagrams. Imp. 4to, price 2I, tar. (^ 
lialf-morocco. 

'^One or the very Tew wotlu extant doceDdinc to the level of ortlltury routJQe, koA 
treuing oa Ihc camrmxi Qvory.dny prnctice of the railiimy engineer. ... A work of 
the preKDt nitore by ■ man of Mr. HaAkoLI'i B]r|ieneDCfl, miut prove invaluable to 
himdrfidi. The tabluoTealLniflteiAppeQded to thueditioD will coiuidentbly enhuice 

" We muH eipRa our conlliil approbation of the workjuH inued by Mr. Huholl, 
. . . , Baidn enunplei ot thi belt and Bioet enuvimicsl Fonni of btidge coBimiction, 

pncticBl num. , . . Theemunplelof bridneotefeteclolfrcaii (hove <^ the nioiit notable 
coDitniciioD on ihe dlifeteni ruiet of thclungdoni, and their detiule may cooaequeplly 

"Aveiy valiulile volume, and may lie added uiefiilly lu the Itbtory of every younn 

unplei, very careTuHy dnwn to UKruI acai« of pro- 

MatJteniatical and Drawing Insimments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Endneer, 
Architect, and Surveyor. By FREDERICK VV. SlMMS, F.G.Sj M. 
Inst. C.E., Author of "Practical TunnellinB," &e. &c. Third 
Edition, with a Description of the Theodolite, together with Instruc- 
tions in Fidd Work, compiled for the use of StudeMa on commenc- 
ing practice. Witli numerous Cuts. 1 2mo, price 3^. bd. cloth. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By Johh Hart. Third Edition, with 
PIntes. Imperial 8vo, price &. cloth. 

*,* The tmttll Ttmamittg stoek 0/ Ihii wart, ivhith has iten un- 
eifaiHalilefif somt time, has just beeHfunhased ly Lockwood & Co. 

Oblique Bridges. 

A PRACTICALand THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 lorce folding Plates. By Gko, Watson 
Buck, M, Inst. C.E. Second Edition, corrccied by W, H. 
Barixivi', M, Inst. CE. Imperial 8vo, iw. clolh. 
" The BUgdard text.book Tor all ensineen regarding ikew archei, ii Mr. Bucli'i 
.»..i.. ....J A .....-IJ [u finpoulblr ' — —■'■ - ■— " — "'-- *■ — ' 
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Wealds Series of Rudimentary Works. 

These hicfhly popular and oheap Series of Books, now comprising 
upwards of Two Hundred and Fifty distinct Works in almost eyery 
department of Science, Art, and Education, are recommended to the 
notice of Engineers, Architects, Builders, Artisans, and Students gene- 
rally, as well as to those interested in Workmen's Ijibraries, Free 
liibraries, Uterary and Scientific Institutions, Colleges, Schools, Sdence 
Classes, Ac., *c liists of the seyeral Series may be had on application 
to liOCKWOOD ft CO. 

The following is a Selection of the Works on Civil Engineering: — 

STEAM ENGINE. By Dr. Lardneb. w. 

TUBULAR AND IRON GIRDER BRIDGES, including the Britannia and 
Conway Bridges. By G. D. Dempsey. is. td, 

STEAM BOILERS, their Construction and Management. By R. Armstrong. 
With Additions, js. 6d. 

RAILWAY CONSTRUCTION. By Sir M. Stephenson. New Edition, a*, (id. 

STEAM ENGINE, Mathematical Theory of. By T. Baker, is. 

ENGINEER'S GUIDE TO THE ROYAL AND MERCANTILE NAVIES. 
By a Practical Engineer. Revised by D. F. McCarthy. 3*. 

LIGHTHOUSES, their Construction and Illumination. By Alan Stevenson. 3*. 

CRANES AND MACHINERY FOR RAISING HEAVY BODIES, the Art of 
Constructing. By J. Glynn, ij. 

CIVIL ENGINEERING. By H. Law and G. R. Burnell. New Edition, 5*. 
DRAINING DISTRICTS AND LANDS. By G. D. Dempsey. xs.ed. ] The 
DRAINING AND SEWAGE OF TOWNS AND BUILDINGS. By f 2 vols, in x, 
G. D. Dempsey. m. ^ 3** 

WELL-SINKING, BORING, AND PUMP WORK. By J. G. Swindell ; 
Revised by G. R. Burnell. ix. 

ROAD-MAKING AND MAINTENANCE OF MACADAMISED ROADS. 
By Gen. Sir J. Burgoyne. is. 6d. 

AGRICULTURAL ENGINEERING, BUILDINGS, MOTIVE POWERS, 
FIELD MACHINES, MACHINERY AND IMPLEMENTS. By G. H. 
Andrews, C.E. y. 

ECONOMY OF FUEL. By T. S. Prideaux. is. 6d. 

EMBANKING LANDS FROM THE SEA. By J. Wiggins, af. 

WATER POWER, as applied to Mills, &c. By J. Glynn, m. 

GAS WORKS, AND THE PRACTICE OF MANUFACTURING AND 
DISTRIBUTING COAL GAS. By S. Hughes, C.E. y. 

WATERWORKS FOR THE SUPPLY OF CITIES AND TOWNS. By S. 
Hughes, C.E. 3*. 

SUBTERRANEOUS SURVEYING, AND THE MAGNETIC VARIATION 
OF THE NEEDLE. By T. Fenwick, with Additions by T. Baker, m. 6d. 

CIVIL ENGINEERING OF NORTH AMERICA. By D. Stevenson. 3*. 

HYDRAULIC ENGINEERING. By G. R. Burnell. 3^. 

RIVERS AND TORRENTS, with the Method of Regulating their Course and 
Channels, NavigaUe Canals, &c., from the Italian of Paul Frisi. 2s. 6d. 

COMBUSTION OF COAL AND THE PREVENTION OF SMOKE. By 
C. Wye Williams, M.I.CE. 3*. 

WATER POWER, as applied to Mills, &c. By J. Glynn. 2s. 

MARINE ENGINES and STEAM VESSELS and the SCREW. By Robert 
Murray, C.E. Fifth Edition. 3J. 

ENGINEER'S GUIDE TO THE ROYAL AND MERCANTILE NAVIES. 
By a Practical Engineer. Revised by D. F. McCarthy. 
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■ ARCHITECTURE. 



Constrtictwn. 

THE SCIENCE of BUILDING : an Elemenlary Treatise on 
the Principles of Constniclion. EEpecially adapted to the Re- 
quirements of Architectural Students. By E. Wyndham Tars, 
M.A., Ardiilect. Illustrated with 47 Wood Engravings. Demy 
8vo, price 8/. &/. cloth. {Rtcmtly puhUshed. 




Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE; being a 
Series of Designs Ibf Villa Residences ia various Styles. With 
Detailed Specifications and Estimates. By C. WlCKES, Architect, 
Author of " The Spires and Towers of the Mediseval Churches of 
England," &c first Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in i vol., 4to, price a/. lOf. half 
Either Series separate, price ll. "js. each, half morocco. 
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sichildcls, sludeDi 



The Architect's Guide. 

THE ARCHITECT'S GUIDE; or, Ofiice and Pocket Com- 
panion for Engineers, Architects, Land and Building Surveyors, 
Contractors, BuUders, Clerks of Works, Sc. By W. Davis 
Haskull, C.E., R. W. BiLLtNCS, Architect, F. Rogers, and 
P. THOMrso.v. With numerous Experiments by G. ReNsie, 
C.E., &C, Woodcnts, limo, cloth, pricey, dd. 

Viiruviui Architecture. 

THE ARCHITECTURE OF MARCUS VITRUVIUS 
POLLIO. Translated by Joseph Gwilt, F.S.A., F.R.A.S. 
Numeroua Plates, iimo, cloth limp, price 51. 
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The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS ; comprising Advice to 
those who, while yet at school, are destined to the Profession ; to 
such as, having passed their pupilage, are about to travel ; and to 
those who, having completed their education, are about to practise. 
By George Wightwick, Architect, Author of "The Palace of 
Architecture," &c. &c. Second Edition. With numerous Wood- 
cuts. 8vo, yj"., extra cloth. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a ** Rudimentary Treatise on Per- 
spective for Beginners." With 14 Plates, 4to, 7^. 6t/., boards. 

Contents. — I. Practical Rules on Drawing — Outlines. II. Ditto^the Grecian 
and Roman Orders. III. Practical Rules on Drawing — Perspective. IV. Practical 
Rules on Light and Shade. V. Practical Rules on Colour, &c. &c. 

Cottages^ VillaSy and Country Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4to, with 67 plates, price i/. u., cloth. 

Weale's Builders and Contractor's Price Book. 

THE BUILDER'S AND CONTRACTOR'S PRICE BOOK 
(LocKWOOD & Co.'s, formerly Weale's). Published Annually. 
Containing Prices for Work in all branches of the Building Trade, 
with Items numbered for easy reference, and an Appendix of 
Tables, Notes, and Memoranda, arranged to afford detailed infor- 
mation, commonly required in preparing Estimates, &c. Originally 
Edited by the late Geo. R. Burnell, C.E., &c i2mo, 41., cloth. 

"A multitudinous variety of useful information for builders and contractors 

With its aid the prices for all work connected with the building trade may be esti- 
mated." — Building News. 

" Carefully revised, admirably arranged, and clearly printed, it offers at a glance a 
ready method of preparing an estimate or specification upon a basis that is unquestion- 
able. A reliable book of reference in the event of a dii^ute between employer and 
employed. " — Engineer. 

*' Well done and reliable. It is the duty of a just critic to point out where -any 
improvement can .be made in any work, but Mr. Burnell has anticipated all objections 
in nis clearly-printed book. We therefore recommend it to all branches of the pro- 
fession." — English Mechanic. 

" Mr. Burnell has omitted nothing from this work that could tend to render it 
valuable to the builder or contractor." — Mechanic's Magazine. 

*' It must find its place on the table of every civil engineer, builder, and contractor, 
as a standard work of reference." — Artizan. 
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Well done and reliable. It is the duty of a just critic to point out where any 
improvement can be made in any work, but Mr. Burnell has anticipated all objections 
in his clearly printed book. We therefore recommend it to all branches of the 
profession." — English Mechanic. 
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Handbook of SpedficatioTis. 



THE HANDBOOK OF SPECIFICATIONS; or. Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
ap Sp«ificalions and Contracts for Works and Constractions. 
Illustrated by Frecedents o[ Buildings actually execated by eminent 
Ardiitecls and Engineers. Preceded by a Prelimioary Essay, and 
Skeletons of Specifications and Contracts, &c., &c, and explained 
by Qumeroua Lilhoetaph Plates and Woodcuts. IJy Professor 
Thomas L. DoNAtOsoN, President of the Boyal Institute of British 
Architects, Professor of Architecture and Construction, University 
College, London, M.LB.A., Member of the various European 
Academies of the Fine Arts. With A Review of the LAtv of 
'CoNTBACTS, and of the Respon«ibilities of Arohilects, Engineers, 
and Builders. By W. Cunningham Glkn, Banister-at-Law, of 
the Middle Temple. 2 vols., 8vo, nith upwards of iioopp. of 
[eI^ and 33 Lithc^raphic Plates, cloth, 2I. 2/. 

" Id IhcKtwovolupiaor 1,100 puo together), forty-foaripdcificatiaosar executed 
vrorlu arc given, includrng (ha IpedficiillQiix for parU (^ dw acw Housci of Puliainenl, 
by Sir Cbsrlet Biny, and For Ihs ntw Rofal Enchaaoc, by Mr. Tiie, M.P, The 
latlcT, ID panicular, is ■ vtry coni|il«U and remarkabte documenL. J( enbodiea, to a 
peat etfenc. as Mr. Donaldson neniiofis, ' rbc bill of quaAiitics, with tbe ducriplioii 
of the woHis,' and occupies more than ivi pHnled pufei. 

■> < .■. 1... lojo,^ Uiildings, (he swiiEdalioDB of which are ei — — 

LCTlum (Wymtt luul Biandon) ; Tmhai Fields Priionll 



lR.AUta- 



I 



Ike mUshue Lunatic Anium (Wyati imd Bmndon) ; -TMhai Fields PrUan'K. AUi 
ham] i IheOty Prison, Holla«y(BuniibiE) ; Lhe High School, Ediabaigh (Hamilloi 
Clodiwotken'^ Hall, London (AnEcI) \ WellinBton College, SandhunI J. Sha* 
Houics ia CiDSTenor Square, and eUewhere ; Sl Ceorie'a Oiurch, Doncasler 
IScott) : tevBalmuksofsmallet^Hby the Author, including Heuo, Shaw'i Waw 
hiHW in Fetter LoDciivvysuccaisrul elevation ; die Newcaslle-upan-Tyne Railway 
Stiiioa a. Deb»n) : new Wsuoiniler Bridge LPage] 1 [he High Level ir^st, New 
caslla (K. SlepheDsop) ; various works on (he Great Monhem Railway (ftydone) : 
ani one Trendi specification for Houses in the Rue dc Rivoli, Tiirii <MM. Atmai^ 
Hiltorfr, Fetlechel, and Rohault de Fleury, archtlcctij, llie lut is a very elaborate 
conipositiofi, occupying seventy pfLges. The majority of the specificatlcFna have iUus- 
tiationaiii ibe shape 01 elevaCiCDS and idana. 

"Wearemostsiad tohave the present woriL Jtli valuable as a record, andtaore 
valunUe still as slnok of precedenB. 

'* About 140 pages of the second volume are appfopriated 10 an ejrposilion of the 
tawia rotation Co the legal liabilities of €ng]aeen,archilecIs,contraetDn,ai>i9buildas, 
Iw Hr. W. CuaniBghan Glen, Samster-ai-liiw ; latended rather fur those nenon'i 
than for the legal practitioner. Suffice it. in ctHwtusion, to say in words what our 
ceadenwiU have uihered fur themselves froiD the pimculars we have given, that 
Donaldson's Handbook of Spediications mast be bought by all architects."— £Ai7£i!rr. 

Medtanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING: comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Workiihop Machinery, Mechanical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on Ibe 
Analysis of Iron and Iron Ore, and Glossary of Terms. By Francis 
Camfin, C.E. Illustrated with 91 Woodcuts and z8 Plates of 
Slotting, Shaping, Drilling, Punching, Shearing, and Riveling 
Machines — Blast, Refining, and Reverberatory Fumices— Steam 
Engines, Governors, Boilers, Locomotives, &c. Demy Svo, clotii. 
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Grantkanis Iron Ship-Buildings enlarged, 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged. 
By John Grantham, M. Inst. C.E., &c. Price 2/. 2j. complete. 



Description of Plates, 



z. 



a. 



5- 
6. 



8. 



10. 



XI. 
12. 



13- 



15- 



J 5a. 



Hollow and Bar Keds, Stem and 
Stern Posts. [Pieces. 

Side Frames, Floorinzs, and Bilge 

Floorings continued — Keelsons, Deck 
Beams, Gunwales, and Stringers. 

Gunwales continued — Lower Decks, 

and Orlop Beams. 
. Gunwales and Deck Beam Iron. 

Angle-Iron, T Iron, Z Iron, Bulb 
Iron, as Rolled for Building. 

Rivets, shown in section, natural size ; 
Flush and Laiyped Joints, with 
Single and Double Riveting. 

Platine, three plans ; Bulkheads and 
Modes of Securing them. 

Iron Masts, with Longitudinal and 
Transverse Sections. 

Sliding Keel, Water Ballast, Moulding 
the Frames in Iron Ship Building, 
Levelling Plates. 

Longitudinal Section, and Half- 
breadth Deck Plan of Large Vessels 
on a reduced Scale. 

Midship Sections of Three Vessels. 

Large Vessel ^ showing Details — Fore 
End in Section, and End View, 
with Stem Post, Crutches, &c. 

Large K«j^/,showing Details — ^fter 
End in Section, with End View, 
Stem Frame for Screw, and Rudder. 

Large F«,r^/, showing Details— il/if- 
shtp Section, half breadth. 

Machines for Punching and Shearing 
Plates and Angle-Iron, and for 
Bending Plates ; Rivet Hearth. 

Beam-Bending Machine, Indepen- 
dent Shearing, Punching and Angle- 
Iron Machine. 



153. Double Lever Punching and Shearing 
Machine, arranged for cutting 
Angle and T Iron, with Dividing 
ble and Engine. 



16. 



Ta 



Machines. — Garforth's Riveting Ma- 
chine, Drilling and Counter-Smking 
Machine. 
1 6a. Plate Planing Machine. 

17. Air Furnace for Heating Plates and 

Angle-Iron : Various Tools used in 
Riveting and Plating. 

18. Gunwale ; Keel and Flooring ; Flan 

for Sheathing with Cojpper. 
I Ba. Grantham's Improved Plan of Sheath- 
ing Iron Ships with Copper. 

Illustrations of the Magnetic Condi- 
tion of various Iron Ships. 

Gray's Floating Compass and Bin- 
nacle, with Adjusting Magnets, &c. 

Corroded Iron Bolt in Frame of 
Wooden Ship ; Jointing Plates. 
Great Eastern — Longitudinal Sec- 
tions and Half-breadth Plans — Mid- 
ship Section, with Details — Section 
in Engine Room, and Paddle Boxes. 
25-6. Paddle Steam Vessel of Steel. 
27. Scarbrough — Paddle Vessel of Steel. 
28-9. Proposed Passenger Steamer. 
30. Persian — Iron Screw Steamer. 

Midship Section of H.M. Steam 
Frigate, Warrior. 

Midship Section of H.M. Steam 
Frigate, Hercules. 

Stem, Stern, and Rudder of H.M. 
Steam Frigpte, Bellerophon, 

Midship Section of H.M. Troop Ship, 
Serapis. " 

Iron Floating Dock. 



19. 



20. 



21. 



22-4. 



31 
32, 



33. 



34 



35 



"An enlarged edition of an elaborately illustrated work." — Builder^ July 11, 1868. 

" This edition of Mr. Grantham's work has been enlarged and improved, both with 
respect to the text and the enjg^vings bein^^ brought down to the present period . . . 
The practical operations requu-ed in producmg a ^ipare described and illtistrated with 
care and precision." — Mechanics' Magazine, July 17, 1868. 
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' A thoroughly practical work, and every question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting personal 
interests attached to them, is treated with sober and impartial wisdom and good sense. 
. . . . As good a volume for the instruction of the pupil or student of iron naval 
ardiitecture as can be found in any language." — Practical Mechanic's Journal^ 
August, 1868. 

** A very elaborate work. ... It forms a most valuable addition to the history 
of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
will recommend it as one of practical udlity to all interested in shipbuilding."— ;.^rmy 
and Navy Gazette, July 11, 1868. 



WORKS PUBLISHED BY LOCKWOOD & CO. 



CARPENTRY, TIMBER, &c. 

TredgoltTs Carpentry, new & enlarged Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY ; 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Conslruction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stoce with TimlKr, &c. To which 
is added an Essay on the Naliire and Properties of Timber, &c, 
with DescriptioQS of the Kinds of. Wood used in Building ; also 
numerous Tables of Ihc Scantlings of Timber for diJTeteiit purposes, 
the SpeciSc Gravities of Materials, &c. By THOtlAS Tredcold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rectedand enlarged. With 64 Plates (11 of which now first appear 
in this edition). Portrait of the Author, and several Woodcuts. In 
I \?s^ vol., 4to, 2/. 2s. extra cloth. \Rceeiilly puMishid. 

" ' Ttcdgold's Carpentry" ought to t» in Hl^rv arrhilnrfu anH |T.|»1> li..iWfp'* 

library, and ihow wbo do not already pc 
1.=..- •■_£»,yrftr, April 9, "- 



"'Tredgold'j CaipcnCry' has ever held a high postioo, and the iaue at the fifth 
edition, in n trill more impioved and tnlai^ed fonn, wiU ^Lve sati^ractioD to a very 
lane number of artisans who desire 10 mi&e thenuelveB in tbeir husneHs, and who 
leek todoiQ by dli^^lnyinga greoler amount olknowledge and intelllEeoce than their 
lellowworlunen. It lA aA complete a work as need W desired. To the superior 
workman the volume will prove invaluable ; it conlaioi ireatidcs written in Language 
which he will rBBdayeampreliend."—.Mii«i'« Journal, Feb. m, 1B70, 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 
and BUILDER'S STANDARD GUIDE. By Richard E. 
Grandy. Comprising :— An. Analysis of Deal Standards, Home 
and Fordgn, with comparative Values and Tabular Arrangements 
for Fixing Nett Landed Cost on B[dtic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, Duty, &c., 
&C. ; together with Copious Information for the Relailec and 
Builder, izmo, price 7J. dd. cloth. 

trenail, and throwEin, asa niakewcdght, a h«t of maleriat conccmine bricks, columns, 
cistenu, ftc — all that the class to woom it appeals requires." — EngluA Mtt/umic. 
"llle onlydifficultywehaveiiaitowhatisNCiTinitiJages. What 






I invariably CO! 



■-/*«/« 



Tables for Packing-Case Makers. 



PACKING-CASE TABLES; showing the number of Superficial 
Feet in Boxes or Packing- Cases, from six inches square and 
upwards. Comfuled by William Kichakdson, Accountant. 
Oblong 4to, cloth, price \s. fid. 
"Will save much labour and calcularioti to packing-case makers and those who uic 
p acki ng -caies.' '^.Cvecer. " Invaluable labour-saving tables " — Jtvftmongtr, 
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Niclwlsofis Carpmters Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Practical Rules on 
Drawing, by George Pyne. With 74 Plates, 410, i/. is, cloth. 

Dowsmg's Timber Merchants Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of Deals and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertainmg the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant. Second Edition. Crown 8vo, 3^. cloth. 

*' Everything is as concise and clear as it can possibly be made. There can be no 
doubt that every timber merchant and builder ought to possess it,because such possession 
would, with use, unquestionably save a very great deal of time, and, moreover, ensure 
perfect accuracy in calculations. There is also another class besides these who ought 
to possess it ; we mean all persons engaged in carrying wood, where it is re(}uisite to 
ascertain its weight. Mr. Dowsing's tables provide an easy means of domg this. 
Indeed every person who has to do with wood ought to have it.**— Hull Adverti^r, 



MECHANICS, &c. 



Mechanics Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT ; comprismg a great variety of the most 
useful Rules in Mechanical Science ; with numerous Tables of Prac- 
tical Data and Calculated Results. By W. Templeton, Author 
of **The Engineer's, Millwright's, and Machinist's Practical As- 
sistant." Tenth Edition, with Mechanical Tables for Operative 
Smiths, Millwrights, Engineers, &c. ; together with several Useful 
and Practical Rules in Hydraulics and Hydrodynamics, a variety 
of Experimental Results, and an Extensive Table of Powers and 
Roots. II Plates. i2mo, 5^. bound. [Just published. 

" As a text-book of reference, in which mechanical and commercial demands are 
judiciously met, Tbmplbton's Companion stands unrivalled." — Mechanic^ Magazine. 

" Admirably adapted to the wants of a very large class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in Ufe to this little work." — Building Neuu. 
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Engineer's Assistant, 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a CoUection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by W. Templeton. 4th Edition. iSmo, 3j.6i/. cloth. 

price whicb pJiieu it wiiUo the reu^ or the bumbleil medumc, cannoi fail to com- 
roand Ibe sale whJcb it deKTvem, With fbe ulmtnt conJldence we conunaod Lhis t»ok 
■ "* ' ■ ■■■'■■ ~:g' Afpgtaint. 

. . .. ^ iKS«ir al the volume, and a nulre fa{a.h\t 
r of [he mediaiucBl tjada could noL poAsibly be nude." 



Designing, Measuring, and Valuing. 

THE STUDENT'S GUIDE to the PRACTICE of MEA. 
SURING.andVALUING ARTIFICERS' WORKS; containing 
Directions for taking Dintensinns. Abstracting the Same, and bringing 
the Qimntitiea into Bill, with Tables of Constants, and copious 
Meoioranda for the Valuation of Labour and Materials in the res- 
pective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painterand Glazier, Papethanger, &c With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Constrac- 
llon, and several useful Tables for facilitating Calculations and 
Measurements. By E. Wyndham Tarn, M.A., Architect. Svo, 
lOr. &/, cloth. [Just fubtishiU. 

" TUs useful book shanld be io every iicbilecl't and builder'i olEce. Il conBiiait 
a nut amoiuil of broniution absolutely necesury K> be known."— ric ItUk BuUdcr. 

'|Tbabsokit«cltwonhf theatieoiion of the Hud 
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-We have fa 
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cctnreapd mrveviRS, 



buildinE trade 

of The highest value Co stiidenr 

vr in tboie of London ptactiti 

"Altogelhir the book is on 



arse amount of iDformation relatLng to 
tmployed in the Kveral branches oflhc 
mt of the information which the volume 
cyin every detail, i^caniwcfnil to prove 



:b well fulfils the ] 
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•imtriiti, March a 
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Siiperficial Meastirentent, 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT- Tables calcnialed from 1 to aoo inches in length, 
by I to 108 inches in breadth. For the useof Architects, Surveyors, 
Engineers, Timber Merchant;, Builders, &C. By jAtlES HaW- 
KINGS, Fcp. 31, &/. cloth. 
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MATHEMATICS, &c. 

Gregory s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
PureMathematics— comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL. D. , F.R. A. S. Enlarged by Henry Law, C. E. 4th Edition, 
carefully revised and corrected by J. R. Young, formerly Profes- 
sor of Mathematics, Belfast College; Author of **A Course of 
Mathematics," &c. With 13 Plates. Medium 8vo, i/. is, cloth. 

*' As a standard work on mathematics it has not been excelled.** — Artizan. 

*' The engineer or architect will here find reader to his hand, rules for solving nearly 
every mathematical difficulty that may arise in his practice. As a moderate acquaint- 
ance with arithmetic, algebra, and elementary geometry is absolutely necessary to the 
proper understanding of the most useful portions of this book, the author very wisely 
nas devoted the first three chapters to those subjects, so that the most ignorant may be 
enabled to master the whole of the book, without aid from any other. The rules are in 
all cases explained by means of examples, in which every step of the process is clearly 
worked out." — Builder. 

** One of the most serviceable books to the practical mechanics of the coimtry. . 
The edition of 1847 was fortunately entrusted to the able hands of Mr. Law, who 
revised it thoroughly, re-wrote many chapters, and added several sections to those 
which had been rendered imperfect by advanced knowledge. On examining the various 
and many improvements which he introduced into the work, they seem sumost like a 
new structure on an old plan, or rather like the restoration of an old ruin, not only to 
its former substance, but to an extent which meets the larger requirements of modem 

times In the edition just brought out, the work has again been revised by 

Professor Young. He has modernised the notation throughout, introduced a few 
paragraphs here and there, and coirected the numerous typographical errors whidi 
nave escaped the eyes of the former Editor. The book is now as complete as it is 

possible to make it We have carried our notice of this book to a greater 

length than the space allowed us justified, but the experiments it contains are so 
interesting, and the method of describing them so clear, that we may be excused for 
oversteppmg our limiL It is an instructive book for the student, and^ a Text- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
refresh his memory upon them." — Building News. 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
DOWLING, C. E. 8vo, I Of. 6^. strongly bound. 

" Mr. Bowling's Tables, which are well put together, come just in time as a ready 
reckoner for the conversion of one system into the other." — Athenaum. 

** Their accuracy has been certified by Professor Airy, the Astronomer Royal.**— 
Builder. 

" Resolution 8. — ^That advantage will be derived from the recent publication of 
Metric Tables, byC H. Dowling, C.E." — Report 0/ Section F^ British Association^ 
Bath. 
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Inwood^s Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold ; Annuities, Advowsons, &c., and (or Ihe 
Reaetring of Leases held under CaChedtal Churches, Colleges, or 
other coiporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuine Reversionary Estates, Deferred Annuities, Next 
PresentfltionB, ac, together with Smart's Five Tables of Compound 
Interest, and an Extension of the same to lower and Intermediate 
Rates. By WlLtlAM INWOOD, Architect. The iSth edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Aimuities, &c, by M, FiiDOR Thoman, of the Sori^t^ 
Credit Mobilier ofParis. Iimo, &. cloth. 

" This edilion [fhe lZth\ differs in many important partictdars 
fram firmer «tta. Tht ehattgit conHsl, ilrat, in a men eotestnient 
and systemtUic arrangtment ef lie original Tabla, ami in lie remm/al 
of certain numerical erromahkA a very careful rrvisbm of the vihole 
has enabled the present editor to discover; and secondly, in the 
extmsion of practical utility conferred on the •work by the introdactian 
of Tables now inserted for the first time. This new and important 
matter is all so much actually added to Ikwood's Tables ; nothing 
has ban abstracted from the original caUtctimt: so thai thoseviho have 
been long in the htwit of consulting INWOOD for any special profes- 
sional purpose will, as heretofore, find the infomtatlon sought still in 




dedmHls, tuid an ciplAnali. . 
the Inok of (harougo UQliry 
rcrcTTtid 10 «{lh qmlE u qui. 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, Su:., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FfeDOit Thoman, of the Socicte Crddit Mobilier, 
Paris. lamo, cloth, 5j, 



"A very powoful work, and the Author has a very rcnuilLahlE comnu 
wbJML"— /"r^JWr A, dr Margivt. 

" No banker, marJiont, tradsniAn, or nun cf bu^neu, ought tn be u^ 
Tbonum'i truly " handy-book. '"—XtPHro. 

" Tlio author of thi> ' tundy-liook ' deserves our thanki,"— /iir»raa« Cm 
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SCIENCE AND ART. 



The Military Sciences. 

AIDE-M£M0IRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Ser\'ices. Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloth boards, and lettered, price 4/. icxr. 

"A compendious encyclopaedia of military knowledge, to which we are greatly in- 
debted." — Edinburgh Review. 

*' The most comprehensive work of reference to the military and collateral sciences. 
Among the list of contributors, some seventy-seven in number, will be found names of 
the highest distinction in the services. . . . The work claims and possesses the great 
merit that by far the larger portion of its subjects have been treated originally by the 
practical men who have oeen its contributors. ' — Volunteer Service Gazette. 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY, MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the Royal Military Academy, Woolwich. Sixth 
Edition, crown 8vo, cloth, with separate Atlas of 12 Plates, sewed, 
price I2J. complete. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES : their 

Properties, Applications, Valuation, Impurities, and Sophistications. 

For the Use of Dyers, Printers, Dry Salters, Brokers, &c. By J.* 

W. Slater. Post 8vo, cloth, price yj. dd. [Recently published. 

** Essentially a manual for practical men, and precisely such a book as practical 
men will appreciate." — Scientific Review. 

**A complete encyclopaedia of the materia titictoria. The information given 
respecting each article is full and precise, and the methods of determinmg the value 
of articles such as these, so liable to sophistication, are given with clearness, and are 
practical as well as valuable." — Chemist and Druggist, 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
netism, Diamagnetism, Electro-Dynamics, Magno- Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemistry at St. George's Hos^pital. Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, i/. 4^. cloth. 

" This publication fully bears out its title of * Manual.' It discusses in a satisfactory 
manner ekctricity, frictional and voltaic, thermo-electricity, and electro-physiologjy.'* 
•—A thenceutn. 

** The commendations already bestowed in the pages of the Lancet on the former 
editions of this work are more than ever merited by the present. The accounts given 
of electricity and galvanism are not only complete m a scientific sense, but, which is a 
rarer thing, are popular and intjeresting." — Lancet. 
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Text-Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY.- in- 
eluding Magnetism, Vollaic Electricity, Electro-Magnetism, Dia- 
m^netism, Magneto-Electricity, Thermo- Electricity, and Electric 
Tefcgraphy. Being a Condensed R^ume of the Theory and Ap- 

filicalion of Electrical Science, including its latest Practical Deve- 
□pments, puticulaily as relating to Ai:ria,l and Submarine Tele- 
graphy. By Henry M. Noad, Ph.D., Lecturer on Chemistry at 
St. George's Hospital. Post Svo, 400 Illustrations, lis. 6d. doth. 
*,* In carrying out Ihr daiga of this toerk, the author has availed 
himsd/Mi efihematUr (in a cenrUnsedfirm) and of the illuslratiaiu 
e/hii "Manual of Electricity ;" hut the present ■uelMiae tbUI be found 
to contain miith addiliimal and important in/brmation, {with many 
new illustralians, ) ■uihich hai becernt available since the pttbtieation 
of his larger work. 
" We on recommead Dr N'oad'i book for cIeu slylE, ffml ranee oriulnecc. a soaA 
'mdu, and a plethora of woodcuta. Such coUcctiod£ OS IH ptcacdcuciDdupfliLsaljlc'' 

" A DiD^ clahoraEB cflmpilatiDQ of ihcGicciDf eloctncity and roogneEiiin, and of the 
" Clear, campendiQui, conipact, well Uustnited, and well pHalcd, Ihi< it an eicel- 

" The most camplite manual on Ihe lubject of electricity to be mS wilh,"— Ofirmri-, 

"^ 3 been puwdover, and nothing £!vcn but what will lead to a 

let, koourled^ of the present uate af etcctrieal Kience." — 
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Chemical Analysis. 



THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
Irinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of " Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
" Treatise of Chemical Analysis." lUustmled with Woodcuts. 
Second and cheaper Edition, post Svo, 9^. cloth. 
"We TecommeDd thii book to the careful peruvU of every one ; it may be truly 

aiBrmsd 10 be of universal bitereat, and we atroogly recommeod it to our r^en Ai a 

Buide, alike indispenaablB to the housewife as to the phannaccutical practitioner," — 

MfdKnl Tirrui. 
"A volume of simsning blereiL in which the Autbor describe! the character and 

properties of 4oodinerent arliciei ot^ cODimcrce, the tuhitances by which Ihcyore loo 

"The very best work on the mbject Ihe Engliih press has ycL producoi"— Jft- 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY, By Ihe Rev. 
John Carr, M.A., late Fellow of Trin. Coll., Cambridge. Second 
Edition. iUmo, 5/. cloth. 
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Science and A rt. 

THE YEAR-BOOK of FACTS in SCIENCE and ART ; ex- 
hibiting the most important Improvements and Discoveries of the 
Past Year in Mechanics and the Useful Arts, Natural Philosophy, 
Electricity, Chemistry, Zoology and Botany, Geology and Mine- 
ralogy! Meteorology and Astronomy. By John Times, F.S.A., 
Author of "Curiosities of Science," "Things not Generally 
Known," &c. With Steel Portrait and Vignette. Fcap. 5j. doth. 

%* This work^ published annually ^ records the proceedings of the 
principal scientific societies^ and is indispensable to all who wish to 
possess a faithful record of the latest novelties in science and the arts. 

The back Volumes, from 1861 to 1870, each containing a Steel 
Portrait, and an extra Volume for 1862, with Photograph, may still 
be had, price 5^. each. 

" Persons who wish for a concise annual summary of important scientific events will 
find their desire in the 'Year Book of Facts.' " — AtkenetutH. 

*' The standard work of its class. Mr. Timbs's ' Year Book ' is always full of sugges- 
tive and interesting matter, and is an excellent risumi of the year's progress in the 
sciences and the arts." — Builder. 

*' A correct exponent of scientific pro^press .... a record of abiding interest If 
anyone wishes to know what progress science has made, or what has been done in any 
Inanch of art during the past year, he has only to turn to Mr. Timbs's pages, and 
is sure to obtain the required information." — Mechanics* Magtizine. 

*' An invaluable compendium of scientific progress for which the public are indebted 
to the untiring energy of Mr. Timbs.'* — Atlas. 

" There is not a more useful or more interesting compilation tlum the ' Year Book of 
Facts.' . . . The discrimination with which Mr. Timbs selects his facts, and the admi- 
rable manner in which he condenses into a comparatively short space all the salient 
features of the matters which he places on record, are deserving of great praise."— 
Railway News. 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars— their Distances and Masses. By Professor 
J. R. Young, Author of " A Course of Elementary Mathematics," 
&c. &c. Fcap. 8vo, price 5J. cloth lettered. 

" Professor Young's examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent." — English Churchman. 

** Distinguished by the true spirit of scientific inquiry, by great knowledge, by keen 
logical abiUty, and by a style peculiarly clear, easy, and energetic." — Nonconformist. 

•' No one can rise from its perusal without being impressed with a sense of the sin- 
gular weakness of modem scepticism."— ^«//w/ Magazine. 

"The author has displayed considerable learning and critical acumen in combating 
the objections alluded to The volume is one of considerable value, inas- 
much as it contains much sound thought, and is calculated to assist the reader to dis- 
criminate tmth from error, at least so far as a finite mind is able to separate them. 
The work, therefore, must be considered to be a valuable contribution to controversial 
theological literature." — City Press, 
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Geology aftd Genesis Har»tonised. 

THE TWIN RECORDS of CREATION; or. Geology ajid 
Geneiis, their Perfect Harmony and Wonderfnl Concord. By 
George W. Victob. Le Vaux, With numerous Illusirations. 
Fcap. Svo, price 5/. cloth. 

id ^, Lc VaiuL u an able mid intaeaiDfi guide bj 
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Wood-Carving. 



INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A L.ADV. In emblematic wiapper, hand- 
somely printed, with Ten lai^c Plates, price 2j. 6d. 
" TIk handicrafi ckf ihc «ood.csif¥a', k> well asabooJccui jmpan it, ouy be learnt 
fisiii 'A Ladf-i-pubbotiDa."— ^r*r«inwf. 
"\Taifnulkalcmdt. Ii i> verj complrte.'— iittmo" C^iinkmaK. 
^' Tlie direc(i«H eivvn ue plain and ^aHy uodcntood, and it formf 4 irery good 
inboduOicRi to tbe pncti^ pftit of the ewer's an." — SmgiisA Blrdunic. 

" The milB of the liule trealiw before in deak -mj plainly and pisctioUv with 
remaHuble for ihcir fnccfuL omaiaentadon. we can conGdeaily n 
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- wood<ajver^' — 
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Popular Work on Paintittg. 

PAINTING POPULARLY EXPLAINED; with Historical 

Sketches or ihe Progress of the Art. By Thomas John Gullick, 

Painter, and JoUK TiMBS, F.S.A. Second Edition, revised and 

enlaiged. With Frontispiece and Vignette. In small Svo, 611. cloth. 

\* This Work has been adopted as a Prize-book in the Schools 

of Art at South Ken£ngton. 

'* A work that may be idianix^aHufy coosulled. Mneh may be l^^ned, even by 

boK who bnfry tbey do nix requm to be umebt, from the cveful penis] of itus 

unpnAcodinc but eomprchciuiv^ Irealiv;.'' — Arijtmmal, 

" A valuable book, wliich loppUn a mnL Ii eniuaias a laree imoanl ef onEmnl 
matter, apee^f DDareyied, isA nil be found of value, at well by the yooD^ artist 
teekjnsijUbmatiDaaat^ the ceoetal reader. We give a cordial wacome to the book. 



nJotlandtpg what Ibey admire in a good |B 
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Delamotte's Works on Illumination & Alpliabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners i with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, price 9j. Elegantly bound, cloth antique. 

"A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to be useful . . . The examples of anc'ent MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste." — Athetueum. 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours.' Royal 8vo, oblong, price 4/. cloth. 

"A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Decalogue, this book will be useful" — Atketunan. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old Englbh, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price \s. cloth. 

" To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, and the talent which 
has been expended in the conception of the various plam and ornamental letters is 
wonderful. ** -Standard. 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, dr. cloth gilt. 

"A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intenningled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delicious love letters symbolised in a bunch of flowers 
wdl selected and cleverly arranged." — Sun. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vo, 2s, 6d, in ornamental boards. 
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AGRICULTURE, &c. 

Vo3ialt and Burn's Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. nth Edition, enlarged by 
RoBEKT Scott Burn, Author of "The Lessons of My Farm," &c. 
One laige 8vo volume, 784 pp. with 215 lUnstrat ions. l/. u. half-bd. 
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.^.ifioal Food Tor CJlattle. — Prcparalioii 
of Food.— Sale of Qitlle. 

I)ii Dairy. ~i^Si Kine.- 
other Food tK« calculated 
it reprds their Milk, — J 

Buildme^ proper for a Di... ^. . ._ 

proper Dairy Utensils- — Management of 
fililk and Cream, and the Makine and 
Pfescivation of Butter. — Makinoano Pre- 
servation nf Cheese.— Prod iii:enf a Dairy. 

Bteedsrf'^m-horjej.- Breeding Hones. 
Cart StaLlinni and Marea-^-SsHng and 
Trainins of Colts.— Age, QualilicBIiiitu, 
and Sale of Horaea, — Maintenance and 
labour nf Farm-hon 
Merilt of Draught Oi 
Asccs and Mides- 
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Maiiuement of Sheep. — Treatment 1 
Rearing orHouK-Uuntn,Feedlng of Shi 
Folding Sheep, Shearing of Sheep, &e 
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-.-Diseases of Calves. — 
. — Diseases of Sheep. — 

- and Keiuing of Do- 



Grms Land.—SiK and Shape of Fields. 
—Fence.. — Pasinre Land. ~ Meadow 
Land.— Culture of Grass Land.- Hay- 
making. — Stacking Hay. — Iinpcdimcnts 
to the S^the and the Eradicalion of 

Ou thi CuUh'ali^ aifi AtMicaliim 
tf CraiHi, PgUl, aid AMlr.- Natural 
Grasses usually cultivated. — Arti^al 

SeeS, ""'iheir*' Slra'CT'or fo" r.retn 
Forage.— Vegeublcs best calculated for 
Animal Food. — Qiialitio and Comcora- 
tive Value of some Grasses and RooiTas 
FoiidfD-'~— ■ 
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" The standard, and lut-book, with the fanner and gja. 
" A valuable reperlDry nf intelligence for all who mak 
Kpeciall^ ivT thvsc who aim at keeping pace with the ij 

friculture endures." — MarJi LantEx^sI, 
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Scott Burn's Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turist^, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm-work Records. By Robert 
Scott Burn, Editor of ** The Year-Book of Agricultural Facts," 
&c. With numerous Illustrations. Fcp. dr. cloth. 

•'Amost complete introduction to the whole round of fanning practice.**— y(C?A« 
Btdl. 

"There are many hints in it which even old fanners need not be ashamed to 
accept." — Morning Herald. 

Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added, Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; &c. 
By R. Hudson, Civil Engineer. New Edition, with Additions and 
Conections, price 4f. strongly bound. 

" This new edition includes tables for ascertaining the value of leases for any term 
of years ; and for showing how to lay out plots of ^pround of certain acres in forms, 
sc[uare, round, &c., with valuable rules for ascertainmg the probable worth of standing 
timber to any amount ; and is of incalculable value to the country gentleman and pro- 
fessional man." — Farmer* s Journal. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
DELL, Attomey-at-Law. Crown 8vo. 4J. cloth. 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, HOUSE AGENT, 
and HOUSE BROKER'S POCKET ASSISTANT. By John 
Wheeler, Valuer. A new edition, much improved and enlarged, 
and entirely re-written. [In the Press. 

The Civil Service Book-keeping. 

BOOK-KEEPING NO MYSTERY: its Principles popularly ex- 
plained, and the Theory of Double Entry analysed ; for the use of 
Young Men commencing Business, Examination Candidates, and 
Students generally. By an Experienced Book-Keeper, late of 
H.M. Civil Service. Second Edition. Fcp. 8vo. price 2s, cloth. 

**A book which brings the so-called mysteries within the comprehension of the 
simplest capacity." — Sunday Times. 

" It is clear and concise, and exacdy such a text-book as students require."— 
Quarterly Journal 0/ Education, 
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Text-Book for Architects, Engineers, Surveyors, 
Land Agents, Cotmtry Gentlemen, &c. 

A GENERAL TEXT-BOOK for ARCHITECTS, ENGI- 
NEERS, SURVEYORS, SOLICITORS, AUCTIONEERS, 
LAND AGENTS, and STEWARDS, in aJl their sevenl and 
varied Professional Occupations ; and for the Assistance and 
Guidance of Counlry Gentlemea and others engaged in (he Trans- 
fer, Management, or ImproYement of Landed Property ; together 
with Examples of Villas and Count ty Houses. By Edward Rtde, 
Civil Engineer and Land Surveyor. To which are added several 
Cliaplers on Agricultute and Landed Property, by Professor 
Donaldson, Author of several works on Agriculture. With 
s Engmvings, in one thick voL Svo, price i/. &s. cloth. 



B Reducing Links 
p Villas, &e. 



To viAici an addid FaiirUen Chapters 

ON LANDED PROPERTY. By Professor Donaldson. 

chap, L— LandJord uid Taune : their PiuitHni and CoqncirtiDiuL 

Chap. tl.— Leuc °f Land, CoRditioiu am] Ralrictioiu ', Choice of Teiudi, 

and AHiffDBtion of Ehe Deed- 
Clup. 111.— Cullivalion of Land, and Rolalion of CtDps. 
Chap, IV.— Buildingi nECmaij ca Cultivated Lands : Dve!liag-hoas«, 

Fanneries and CDEtaeen hr Latum reri. 
Chap. v.— Laying oul Fanni, RoadI, F 



Chap. VII.— M<adD» 



«i Old Ti 



and Flooded Groundi. 
Chap. V1IL— Land Draining, C^cd 

ArrangedicnL between 
Chap. IX^Minetali, Working, and Vi 

Chap. X.— Eupmuaofan" 

"-- ■"■ ■'BlualioBorLa 



h Bedi of RivEis, V 



Chap. XL— ViOuatioaorLandal Properly ] ol ihe Soil, of Houks, ofWcodi, 
of Minerals, of Manorial Rights, of Roy^Iiei, and oT Fee 

Chap, XIL-Land'sT " 



p.XIII.— Manor DaiiilT, Wnodrei 



Chap. XIV.— Pined Days of Audit : Half-yeaKy Payni 
Notices. Receipts, and ol Caih Bosk 
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" No Englishman ought to be without this book** 

EVERY MAN'S OWN LAWYER; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. 8th Edition, 
carefully revised^ including a Summary of the New Bankruptcy 
Laws, the Fraudulent Debtors Act, the Reported Cases of Uie 
Courts of Law and Equity, &c. With Notes and References to the 
Authorities. i2mo, price dr. &/. (saved at every consultation), 
strongly bound. 

Comprisinjr the Rights and Wrongs of Individuals, Mercantile and Com- 
mercial Law, Criminal Law, Parish Law, County Court Law^ 
Game and Fishery Laws, Poor MetCs Lawsuits, 

THE LAWS OF 



Bankruptcy. 
Bills op Exchangb. 
Contracts and Agrbbmbnts. 
Copyright. 

DOWBR AND DiVORCB. 

Elections and Registration. 

Insurance. 

Libel and Slander. 



Mortgages. 

Settlements. 

Stock Exchangb Practice. 

Trade Marks and Patents. 

Trespass, Nuisances, etc 

Transfer op Land, etc. 

Warranty. 

Wills and Agreements, ktc. 



Also Law for 



Landlord and Tenant. 
Master and Servant. 
Workmen and Apprentices. 
Heirs, Devisees, and Lq;atees. 
Husband and Wife. 
Executors and Trustees. 
Guardian and Ward. 
Married Women and Infants. 
Partners and Agents. 
Lender and Borrower. 
Debtor and Creditor. 
Purchaser and Vendor. 
Companies and Associations. 
Friendly Societies. 



Clergymen, Churchwardens. 

Medical Practitioners, &c. 

Bankers. 

Fanners. 

Contractors. 

Stock and Share Brokers. 

Sportsmen and Gamekeepers. 

Farriers and Horse-Dealers. 

Auctioneers, House-Agents. 

Innkeepers, &c 

Pawnbrokers. 

Surveyors. 

Railways and Carriers. 

&C&C 



** No Englishman ought to be without this hook . . . any person perfectly unin- 
formed on legal matters, who may require sound information on unknown law points, 
will, by reference to this book, acquire the necessary^ information ; and thus on many 
occasions save the expense and loss of time of a visit to a lawyer." — Engineer, Jan. 
38, 1870. 

*' It is a complete code of English Law, written in plain language which all can 
understand . . . should be in the hands of every business man, and all who wish to 
abolish lawyers' \a\\%."— Weekly Times, March 6, 1870. 

" With the volume before us in hand, a man may, in nine cases out of ten, decide 
his own course of action, learn how to proceed for redress of wrones, or recovery of 
rights, and save his pocket from the dreaded consultation fees and the incalculable 
bills of costs.'*—CiviI Service Gazette, May 23, 1868. 

*' We have found it highly satisfactory as a work of authority and reference, and a 
handy-book of information. There is abundance of cheap and safe law in this work 
for all who want it,**— Rock, May 26, 1868. 

" A useful and concise epitome of the law, compiled with considerable care.** — Law 
Magazine. 

*' What it professes to be — a complete epitome of the laws of this country, thoroughly 
intelligible to non-professional readers. The book is a handy one to have in readi- 
ness when some knotty point requires ready solution." — BelVsLi/e, 



BRADBURY, EYANS. AND CO., PRINTERS, WHITEFRIARS. 



POIZE HEOAL, UTERRATIONAL EZfilBITIOII. 1862. 

wai KWudcd la tbe Fubliihecs of 

"Weale'i 8«ri«»." 




WEALE'S 

EDDIMENTAET, BCIEKTIFIC, EDfCATlONAL, AKD 
CLASSICAL SEBIE8, 



Engineers, Architec.tx, Builders, Artisans, mid Students 
generaUy, as ireli as to those interested in Worhnen's 
Libraries, Free Libraties, Literary and Scientific Insti- 
tutions, Colleges, Scliools, Science Classes, dc, de. 
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AGRICULTURE, 
66. CLAY LANDS ABD LOAMY B0IL8, by J. Donaldaon. U. 

140. SOILS. MAEUEES. AHD CEOPS. bj R. Soott Burn. a>. 

141. FAEMISG, AND PABMIKG ECONOMY, Hiatorical and 

Practical, bj it. Scott Burn. 3j. 

142. CATTLE, SHEEP, AND HORSES, bj E. Scott Burn. 2s.ed. 
146. MANAGEMEHT OF THE DAIEY- PIG 8— POULTRY. 

hj R. Scott Burn. With Koles on the Lisaun of Slock, by 
a Vel^rinftTj Surgeon. 2s. 
146. UTILISATION OF TOWN SEWAGE— IBBIQATION— 
RECLAMATION OF WASTE LAND, by S. Scott Bum. 



2». 6rf. 
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2 ARCHITECTURAL AJND BUILDING WORKS. 

ARCHITECTURE AND BUILDING. 

16. AEOHITECTURE, Orders of, by W. H. Leeds. U. ) In 1 

17. Styles of, by T. Talbot Buiy. 1«. ^.^Z^^eit. 

18. Principles of Design, by E. L. GkurbetL 2s. 

Kos. 16. 17, and 18 in 1 vol. cloth boards^ 6<. 6d, 

22. BUILDING, the Art of, by B. Dob^on. Is. 6d, 

23. BRICK AND TILE MAKING, by E. Dobson. Ss. 

26. MASONRY AND STONE-CUTTING, by E. Dobson. New 
Edition, with Appendix on the Preservation of Stone. 2s. 6<2. 

80. DRAINAGE AND SEWAGE OP TOWNS AND BUILD- 
INGS, by G.D. Dempsey. 2s. 
With Ao. 29 {See page 4), Drainage of Districts and Lands^ 3s. 

36. BLASTING AND QUARRYING OF STONE, &c., by Field- 
Marshal Sir J. F. Burgoyne. Is. 6^. 

36. DICTIONARY OP TECHNICAL TERMS used by Architects, 
Builders, Engineers, Surveyors, &c. 4s. ; cloth boards, 6s. 

42. COTTAGE BUILDING, by C. B. Allen. Is. 

44. FOUNDATIONS AND CONCBJETE WORKS, by E. Dobaon. 
Is. 6(2. 

46. LIMES, CEMENTS. MORTARS, CONCRETE, MASTICS, 
&c., by G. R. Burnell, C.E. Is. ^, 

57. WARMING AND VENTILATION, by C. TomUnson, P.R.S. 3s. 

83»*. DOOR LOCKS AND IRON SAFES, by TomUnson. 2s. 6rf. 

111. ARCHES. PIERS. AND BUTTRESSES, by W. Bland. Is. 64. 

116. ACOUSTICS OP PUBLIC BUILDINGS, by T.R. Smith. U.ed. 

123. CARPENTRY AND JOINERY, founded on Robison and. 

Tredgold. Is. (yd. 

123*. ILLUSTRATIVE PLATES to the precedmg. 4to. 4s. ed. 

124. ROOFS FOR PUBLIC AND PRIVATE BUILDINGS, 

founded on Robison, Price, and Tredgold. Is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, Practical 

Instructions, by T. A. Richardson, Architect. Is. 6d. 

128. VITRUVTUS'S ARCHITECTURE, translated by J. G^nlt, 
' with Plates. 6s. 

130. GRECIAN ARCHITECTURE, Prindples of Beauty in, by 
the Earl of Aberdeen. Is. 

iVb5. 128 and 130 in 1 vol. cloth boards^ 7s. 

132. ERECTION OF DWELLING-HOUSES, with SneoificationB, 
Quantities of Materials, &c., by S. H. Brooks, 27 Plates. 2s. 6^. 

166. QUANTITIES AND MEASUREMENTS. With Rules for 
Abstracting, &o. By A. C. Beaton. Is. 6^. 

PUBLISHED BY LOCKWOOD & CO., 



ABITHMETICAL AND MATHEMATICAL WORKS. 3 

ARITHMETIC AND MATHEMATICS. 
I. MATHEMATICAL INSTRUMENTS. THEIR CONSTRUC- 
TION, CSK, 4c., bj J. P. HeatUer. Origiiuil Edition in 



1 vol Is. 6ii. 
■ In orflW-iw- 



™rs/„; 



" OHi/i»el Edili 



it from the EnlaFjtd Editi 

on pai/t i m in priparatmi. 
m. LAND AND ENGINEERING SUBVETINa, bjT.Baker. 2*. 
III*. READY RECKONER for the Admragurement and TaluatioB 

of lAnd, b; A. Armao. It. %d. 
76. GEOMETRY, DESCRIPTIVE, with a Theory of Shadows »nd 

Perspoctim, and a Description of tba Principles and Praotioe 

of iBODietrieal Projoution, by J. P. Heather. 2a. 
83. COMMERCIAL JtUOK- KEEPING, bj James Haddoo. Ij.. 
Wl. ARITHMiin'IC,»ith[iiuneroi»Eiauiplea,bvJ.R.Foung. U.M, 
84*. KEY TO THE ABOYE. by J. R. Young. U. 6d. 

85. EQDATIONAL ARITHMEl'IO : iooluding Tables for tb* 

CalculaCiuD of Simple Intereat, with Logarilimi tor Compound 
Ininreni, and Anniiiliee, by W. Hio^ley. Is. 
85*, SUPPLEMENT TO THE ABOVE, Ij. 
es and at," in 1 CD/., ^ 

86. ALGEBRA, b; J. Haddon. 'is. 

86*. KJJY AND COMPANION tothoabo>e.b..r.R. Young. U.firf. 
88. TEH ELEMENTS OP EUCLID, witb Additional Propoaitioim, 
and Essay on Logic, by H. Low. ^ji. 

90. ANALYTICAL GEOMiSTET AND CONIC SECTIONS, by 

J. Hann. Entirely Neir Edition, improved and re-writrea 
by J, R. Yoimg. [hi peiporatian. 

91. PLANK TRIGONOMETRY, bv J. Hann. 1.. 

93. SPHERICAL TRIGONOMETRY, bj J. Hann. li. 

93. MENSURATION, by T, Baker. U^Sd. 

U. MATHEMATICAL TABLES, LOGARITHMS, with Tttblen of 
Nsrural Sines, Cosinea. and TangentB. by H. Law. C.E. 2t. &£. 

101. DIFFERENTIAL CALCULUS, by W. 3. B. WoQlhonaa. Ij. 
101». WEIGHTS, MEASURES, AND MONEYS OP ALL 

NATIONS; with the Prinaiplei which determine the Bate of 
Eichange. by W. S. B. Woolhousa. \e. IM, 

102. INTEOIiAL0ALCULD8,RUDIMENTS,bjH.CiH,B.A. 1*. 
1(13. INTEGRAL CALCULUS, EiaiuplBB on, by J. Hann. U. 
104. DIFFERENTIAL CALCULUS, EiaraplB>, hy J. Haddon. la. 
106. ALGEBRA, GEOMETRY, uid TRIGONOMETRY, in Eaij 

Mnomunioil I.«»DnE>, by die Rer. T. P. Kirkman. U. *\d. 
117. SCBTEREANEOU8 S'UBVEYING, AND THE MAG- 
NETIC VARIATION OP THE NEEDLE, by T. Fenwiok. 
with AddiHon- by T. Baker. 2j. %d. 



1, S 



4TI0NERB' HALL COURT, LUDGATE HILL. 



J 



t aVIL ENOINEEEIKO WORKS. 

131. RBADr-RBCEONBB FOB MILLERS. PABUEBS, AND 
MERCHANXa, ehomna the Talue of anj Quantify of Corn, 
witJi tlie Approximate T^uea of MiU-Btoim A MiU Work. U. 

136. BCDIMKNTABr ABITHMKriC, by J. H»ddon, edited bj 

A. Annan, li, Gd. 

137. KEY TO THE ABOVE, bj A. Armsn. 1<. M. 

147. STEPPINO STONB TO ABlTHMETICbj A.AniuD. 1». 

148. KEF TO THE ABOVE, by A. Armsn. 1<. 

158. THE 8I-IDH BUJ.E, AND HOW TO 08B IT. With 
Slide Bule in & pouket ot ooror. 3s. 

*,■ jVfiP Voliiinrt irt prtpamtioii : — 

DKAWINO AND MEASUBINO INSTBDMENTS. In. 
ciudiiie^lnBtniiDeDti omplojed in Geomotrical and Merha- 
nical Drawing, tlie Construi^tion, Copying, and UeaauremeQC 
of Mapa, Plana, Ac, by J. F. EeAthib, U.A. [Just read^. 

OPTICAL INSTRUlONTa, more espepially Teleecopes, 
Microscope*, and Apparatua for producing coniea of Maps 
aad Plana by Pbotography, by J. F. Heitueb, M.A. 

SURVEVIKQ AND ASTRONOMICAL INSXEUMBNTS. 

Including — Instruments Used for Determining the Geoma. 

trical Features of a portion of Ground, and in Aitronomieal 

Obeerrationa, by J. F. Hbathke, U.A. [Jmt nady. 

"," The above three volume) form an ealargemeni of the Auihor' i 

original work, " JUathematteal IntlrtimenU," the TttUh Edition 

o/ which (No. 32) ie ttill on mU, prire 1>. 6d. 
PBAOTIOAL PLANE GEOMETRY : GiFing the 8imple« 

Modes of Conatrneting Figurea conlnined in one Plane, by 

J. F. Hkatheh, M.A. 
PROJECTION, Orthomphio, Topographic, and Perapectire : 

giTine the Tarious modes of Delineating Solid Forma by Con- 

structiOQfl on a Single Plana Snrfaoe, by J. F. Ekatukr, M.A. 
•, • The above tico vn/uiiiei, with the Authar'a work already in 

the Seriie, " Diecriptite Geometry," loiil /ortn a eomplele Elt- 

mentary Courii 'if Malheinaticiil Draii-ing. 



CIVIL ENGINEERING. 
13. CIVIL BNGINEEfiING, by H. law and G. R. BumBlL Fifth 

Edition', with Additions. Tie. 
29. DHAINAQE OF DI8TBI0TS AND LANDS, brQ.D.DBmpseT. 
1.. 6rf. 
With No. M {.Stepngt SI. Drnii^e nnd Sev.'agi of 71ira«, 3.. 

PUBLISHED BY LOCKWOOD d CO., 



WORKS Dt FINE ARTS, ETC. 



31. WBLL-SINKING, BOBINQ, AND POMP WORK, bj J. Q. 

Swindell, reTiwd by G. R. Biirnel!. 1». 
43. TUBDLAH AND IKON GIRDER BRIDGES, including the 
Britannia and Conway BridgM, by G. D. DpmpBey. I«. &d. 

46. EOAD-MAJCINQ AND MAINTENANCB OP MAOADA- 

MISEU ROADS, by Field-ManbslSirJ.F.Burgoyne. U.Rd. 

47. LIGHTU0DSB9, their Canetruction and lUumiaalion, by Alan 

Stevensan. 3a. 
02. RAILWAY CONSTRUCTION, by Sir M. StephonBon. With 

Additiom by E. Nugpnt, C.E. 2", Hrf. 
«3». RAILWAY CAPITAL AND DIVIDaNDS, with StatiBtioi of 

Working, bj E. D. Cliallawaj. U. 



Bit*. 



EMBANKING LANDS FROM TUB SEA, by J. WigeinB. 2>. 
, GAS WORKS, and rho PRACTICE of MAN UFACTL-RINO 

and DISTRIBUTING COAL QA8, by S. Hugbei. 3*. 
•. WATERWORKS FOR THE SUPPLY OP CITIES AND 

TOWNS, by 8. HughoB, C.E. *-. 
CIVIL KNQINEKKraG OP NORTH AMERICA, by D. 

Sterimaon. Si. 
HYDRAULIC ENGINEERING, by G. R. Biirnell. 3*, 
RIVKB3 AND TORRENTS, wish the Method of Regulating 

Iheir Cairree and ChinnelB. Navigable CacaU, &C., from tlu) 

Italian of Panl Friei. 2j. 6d. 



EMIGRATION. 

\M. GENERAL HINTS TO EMIGRANTS. 2». 

Ibl. EMIGRANT'S GUIDE TO NATAI-, by R. J. Mann, MJ). St. 

159. EMIGRANrs GUIDE TO NEW SOUTH WALES, 
WESTERN ArS'i'RALIA, SOUTH AUSTR^aiA. VIC- 
TORIA, AND QCEEKSLAND, by James Baird,B.A. 2fl.6rf. 

IflO. EMIORANT-S GUIDE TO TASMANIA AND NEW ZEA- 
LAND, by JamM Bttird, BX [In FrqKitatim. 



FINE ARTS. 

20. PERSPECTIVB,byG«irgB Pyne. 2». 

37. PAINTING; or, A GRAMMAR OF COLOURING, by O. 
Field, a-. 

40. GLASS STAINING, hy Dr. M. A. GoaaBrt, with an Appmdix 

on the Art of KnaoiH Psinting, fie. 1». 

41. PAINTING ON GLASS, from (be German of Fromberg. 1*. 
fiS. MUSIC. Trettfiw on, by C. C. Spencer. 2*. 

71. THE ART OP PLAYING THE PIANOFORTE, by C. C. 
Spencer. \i. 

7, STATIONBHS" HALL COITRT. LUDOATE HILL. 
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6 WORKS IN MECHANICS, ETC. 



LEGAL TREATISES. 

60. LAW OF CONTRACTS FOB WORKS AND SERVICES, 

by David Gibbons. Is. 6d. 
107. THE COUNTY COURT GUIDE, by a Barrister. 1». Qd, 
i08. METROPOLIS LOCAJL MANAGEMENT ACTS. 1*. 6rf. 
108*. METROPOLIS LOCAL MANAGEMENT AMENDMENT 

ACT, 1862; with Notes and Index. 1«. 
Aus. 108 and 108* in 1 vol., 2s. 6rf. 

109. NUISANCES REMOVAL AND DISEASES PREVENTION 

AMENDMENT ACT. 1«. 

110. RECENT LEGISLATIVE ACTS applying to Contractors, 

Merchants, and Tradesmen. U, 

151. THE LAW OF FRIENDLY, PROVIDENT, BUILDING, 
AND LOAN SOCIETIES, by N. Whit-e. U. 

163. THE LAW OF PATENTS FOR INVENTIONS, by F. W. 
Campin, Barrister. 2*. 



MECHANICS & MECHANICAL ENGINEERING. 

6. MECHAJVICS, by Charles Tomlinson. U. 6d. 
12. PNEUMATICS, by Charles Tomlinson. New Edition. 1«. ed. 

33. CRANES AND MACHINERY FOR RAISING HEAVY 

BODIES, the Art of Constructing, by J. Glynn. 1«. 

34. STEAM ENGINE, by Dr. Lardner. la, 

59. STEAM BOILERS, tlieir Construction and Management, by 
R. Armstrong. With Additions by R. Mallet. Is. Qd. 

63. AGRICULTURAL ENGINEERING, BUILDINGS, MOTIVE 
POWERS, FIELD MACHINES, MACHINERY AND 
IMPLEMENTS, by G. H. Andrews, C.E. Ss. 

67. CLOCKS, WATCHES, AND BELLS, by E. B. Denison. New 
Edition, with Appendix. 3s. 6rf. 

Appendix {to the 4th and 5th Editions i separately, Is. 

77*. ECONOMY OF FUEL, by T. S. Prideaui. is. Qd. 

78*. THE LOCOMOTIVE ENGINE, by G. D. Dempsey. 1«. Qd. 

79*. ILLUSTRATIONS TO THE ABOVE. 4to. 4*. 6d. 

80. MARINE ENGINES, AND STEAM VESSELS, AND THE 
SCREW, by Robert Murray, C.E., Engineer Surveyor to the 
Board of Trade. Fifth Edition, revised and augmented, with 
a Glossary of Technical Terms, with their equivalents in 
French, German, and Spanish. 3». 

82. WATER POWER, as applied to Mills, &c., by J. Glynn. 2». 

97. STATICS AND DYNAMICS, bv T.Baker. New Edition. U.6^. 

98. MECHANISM AND MACHliSTE TOOLS, by T.Baker; and 

TOOLS AND MACHINERY, bv J. Nasmytli. 2s. 6rf. 
113*. MEMOIR ON SWORDS, by Col. Marey, translated by Lieut- 
Col. H. H. Maxwell. U. 

PUBLISHED BY LOCKWOOD <b CO., 



NAVIGATION AND NAUTICAL WORKS. 



1 14. MACHINERY, Construction and Working, byC.D. AbeL l«.6<i. 

115. PLATES TO THE ABOVE. 4to. 7s. Qd. 

VZb. COMBUSTION OF COAL, AND THE PREVENTION OF 
SMOKE, by C. Wye WUliams, M.I.C.E. 3s. 

139. STEAM ENGINE, Mathematical Theory of, by T.Baker. U. 

155. ENGINEER'S GUIDE TO THE ROYAL AND MER- 
. CANTILE NAVIES, by a Practical Engineer. Revised by 
D. F. McCarthy. Ss. 

162. THE BRASSFOUNDER'S MANUAL, bv W.Graham. 28. 6d. 

164. MODERN WORKSHOP PRACTICE. By J. G. Winton. Ss, 

*^* New Volumes in preparation : — 

IRON AND HEAT, Exhibiting the Principles concerned in 
the Construction of Iron Beams, Pillars, and Bridge Girders, 
and the Action of Heat in the Smelting Furnace, by Jamrs 
ARiiocR, C.E. Woodcuts. \Jtist ready. 

POWER IN MOTION: Horse Power, Motion, Toothed Wheel 
Gearing, Long and Short Driving Bands, Angular Forces, &c., 
by Jamks Armour, C.E. With 73 Diagrams. [7w the press. 

THE APPLICATION of IRON to BUILDING STRUC- 
TURES, &c., by Francis Campix, C.E. With Illustrations. 

[In the press. 

THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING, by John Maxton, Instructor in Engineering 
Drawing, Royal School of Naval Architecture and Marine 
Engineering, South Kensington. Plates and Diagrams. 

\In the pres^. 

MINING TOOLS. For the Use of Mine Managers, Agents, 
Mining Students, &c , by William Morgans, Lecturer on 
Practical Mining at the Bristol School of Mines. 12mo. With 
an Atlas of Plates, contaiuing 200 lUostrations. 4to. 

[In the press, 

TREATISE ON THE METALLURGY OF IRON ; con- 
taining Outlines of the History of Iron Manufacture, Methods 
of Assay, and Analysis of Iron Ores, Processes of Manufacture 
of Iron and Steel, &c., by H. Bauerman, F.G.S., A.R.S.M. 
Second Edition, revised and enlarged. Numerous Woodcuts. 



NAVIGATION AND SHIP-BUILDINQ. 

51. NAVAL ARCHITECTURE, by J. Peake. 3». 

53». SHIPS FOR OCEAN AND RIVER SERVICE, Construction 

of, by Captain H. A. Sommerfeldt. Is. 
53**. ATLAS OF 15 PLATES TO THE ABOVE, Drawn for 

Practice. 4to. 7«. 6d. 
54. MASTING, MAST-MA KING, and RIGGING OF SHIPS, 

by R. Kipping. 1«. ^d. 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



8 SCIENTIFIC WORKS. 



54*. IBON SHIP-BUILDING, bj J. GrantbAm. Fifth Edition, 
with Supplement. 4«. 

54**. ATLAS OF 40 PLAT£S to illustrate the preceding, includ- 
ing numerous Modem Examples — "The Warrior," "Her- 
cules," " Bellerophon," &c. 4to. 38#. 

55. NAVIGATION ; the Sailor's Sea Book : How to Keep the Log 
and Work it off. Law of Storms, &c., by J. Ghreenwood. 2«. 

83 bis, SHIPS AND BOATS, Form of, by W. Bland. U. ed, 

99. NAUTICAL ASTRONOMY AND NAVIGATION, by J. B. 
Young. 28. 

100*. NAVIGATION TABLES, for Use with tlie abom 1«. 6d. 

106. SHIPS' ANCHORS for all SERVICES, by G. Cotsell. Is, 6d. 

149. SAILS AND SAIL-MAKING, by R. Kipping, mjL 2s, %d. 



PHYSICAL AND CHEMICAL SCIENCE. 

1. CHEMISTRY, by Prof. Fownes. With Appendix on Agri- 

cultural Chemistry. New Edition, with Index. \s, 

2. NATURAL PHILOSOPHY, by Charles Tomlinson. U. 

3. GEOLOGY, by Major-Gen. Portlock. New Edition, with 

Index, in. 6d. 

4. MINERALOGY, by A. Ramsay, Jun. 35. 

7. ELECTRICITY, by Sir W. 8. Harris. U, Qd. 

7*. GALVANISM, ANIMAL AND VOLTAIC ELECTRICITY, 
by SirW. S. Harris. U. 6d, 

8. MAGNETISM, by Sir W. S. Harris. Ss. 6d, 

A'ns. 7, 7*, nnd 8 in 1 vol. cloth boards^ 7s. 6d. 

11. HISTORY AND PROGRESS OF THE ELECTRIC TELE- 
GRAPH, by Robert Sabine, C.E., F.S.A. 3*. 

72. RECENT AND FOSSIL SHELLS (A Manual of the Mollusca), 
by S. P. Woodward. With Appendix by Ralph Tate, F.G.S. 
Qs.6d. ; in cloth boards, 78. Qd. Appendix separately, l«, 

79**. PHOTOGRAPHY, the Stereoscope, &c., from the French 
of D. Van Monckhoven, by W. H. Thomthwaite. Is. &d, 

96. ASTRONOMY, by the Rev. R. Main. New and Enlarged 
Edition, with an Appendix on " Spectrum Analysis." Is. 6rf. 

133. METALLURGY OF COPPER, by Dr. R. H. Lambom. 2s. 

134. METALLURGY OF SILVER AND LEAD, by Dr. R. H. 

Lambom. 2j?. 

135. ELECTRO -METALLURGY, by A. Watt. 2s. 

138. HANDBOOK OP THE TELEGRAPH, by R. Bond. New 

and enlarged Edition. U. Qd. 
143. EXPERIMENTAL ESSAYS— On the Motion of Camphor 

and Modem Theory of Dew, by C. Tomlinaon. Is, 
161. QUESTIONS ON MAGNETISM, ELECTRICITY, AND 

PRACTICAIi TELEGRAPHY, by W. McGregor. I«. 6rf. 

PUBLISHED BY LOCKWOOD A CO., 



EDUCATIONAL WORKS. 

MISCELLANEOUS TREATISES. 

12. DOMESTIC MEDICINE, by Dr. Balpb Gooding. 2>. 
112*. THE MASiOElIEXT OF HEALTH, bj Jam™ Baird. U. 
113. USE OP FIELD ABTILLERY ON BEEVICE, by Taabrat, 

translated bj Lieat.-Col. H. H. MmweU. U. 6d. 
150. LOGIC, PURE AND APPLIED, by 8. H. Emmena. !<■ M. 
152. PRACTICAL HINTS FOR INVESTUJG MONEY: with 

an Explsnstion of the Mod? of Tranaacting BuiineM on Ilia 

Stock Eichange. bj Francis Plavford, Swom Brolwr. 1*. 
163. LOCKE OX THE CONDUCr OF THE HUMAN UBDBR- 

STANDINQ, S«lBCtioni from, by 8. H. Emmeoi. 2i. 



KEW SERIES OF EDUCATIONAL WOBES. 



L ENGLAND, Hieiory of, by W. D. HamJIion. 5i. ; cloth boarda, 
6i. (AIbo in 6 psru, price 1". each.) 

6. GREECE, Hiatory of, by W. D. Hamilton and E. Lerien, U.A. 

2t. 6d. : clolb boarda, 3*. 6i^. 

7. EOHE, HialoTT of, by E. Leiien. M.A. 2>. Gd. ; cloih bauds, 

3». 6d. 

8. CHEONOLOOT OP HISTOEY, LrTKHATURE, ABT, 

■nd FrogreM, from the earlien period lo the prewnt time. 
2<r. Sd. : clotb boardi, ■Ji. 6d. 
U. KNGLI8H 6RAMMLAB, by Hyde Clarke, D.CX. ti. 
U*. HANDBOOK OP COMPARATIVE f HILOLOGy, by Hyde 

Clarke, D.C.L. 1.. 
12. ENGLISH DICTIONAKT, containing aboro 100,000 words, 
by Hyds CUrke, D.C.L. 3», iid.: cloth boards, -1*. IW. 

, with Grammar. Cloth bdi. 5>. 6il. 

II. GREER GRAMMAR, by H. C. HamUioa. U. 

15. — DICTIOKABY, by H. R. Hamilion. Vol. 1. Greek— 

EngliBh. 2.. 

17. VoL 2. EnBliah— Greek. 2.. 

Complete in 1 toI. 4t. ; cloth board*. 6j. 

, with Ommmar. Cloth boardi, 6*. 

19. LATIN GRAMMAR. W T. Goodwin, M.A 1j. 

30. DICIIOSARY. by T. Goodwin, MX Vol. 1. latin 

— Engliih. 2i. 

22. Vol. 2. EngliBb— Latin. 1j. 6rf. 

Complete in 1 toL 3*.6rf.; cl^)thbo«rd^ 1».6./. 

. with Grammar. Cloth bda.5*.M. 

24. FRENCH GRAMMAR, by G. L. StrauM. 1*. 

7, STATIONEBS' HALL COURT, LUDGATE HILL. 



10 EDUCATIONAL WORKS. 

25. FRENCH DICTIONARY, by A. Mwm. YoL I. Frenob^ 

Engliih. 1«. 

26. Vol.2. English— French. 1«. 6rf. 

Complete in 1 toL 2s. 6d. ; cloth boardt, 3«. Qd. 

, with Grammar. Cloth bds. 4#. 6d. 

27. ITALIAN GRAMMAR, hj A. Elwes. U. 

28. TRIGLOT DICTIONARY, by A. Elwes. VoL 1. 

Italian — English — French. 2«. 

30. Vol. 2. English— French— Italian. 2*. 

32. Vol. 3. French— Italian— English. 2*. 

Complete in i toL Cloth boards, It. tki. 

, with Grammar. Cloth bds. 8#. 6rf. 

34. SPANISH GRAMMAR, by A. Elwes. 1«. 
36. ENGLISH AND ENGLISH-SPANISH DIC- 
TIONARY, by A. Elwes. 4». ; cloth boards, 5«. 

, with Grammar. Cloth boards, 6#. 

39. GERMAN GRAMMAR, by G. L. Strauss. U. 

40. READER, from best Authors. 1«. 

41. TRIGLOT DICTIONARY, by N.E. S.A. Hanulton. 

Vol. 1. English — German — ^French. Is. 

42. Vol. 2. German — French — English. Is. 

43. Vol. 3. French — German — English. Is. 

Complete in 1 toL 3». ; cloth boards, 4». 

, with Grammar. Cloth boards, 5s. 

44. HEBREW DICTIONARY, by Dr. Bresslau. VoL 1. Hebrew 

—English. 6s. 
, with Grammar. 7s. 

46. Vol. 2. English— Hebrew. Ss. 

Complete, with Grammar, in 2 toIs. Cloth boards, 12«. 

46*. GRAMMAR, by Dr. Bresslau. Is. 

47. FRENCH AND ENGLISH PHRASE BOOK. Is. 

48. COMPO SITIO N AND PUNCTUATION, by J.Brenan. Is. 

49. DERIVATIVE SPELLING BOOK, by J. Rowbotham. Is.Qd. 
60. DATES AND EVENTS. A Tabular View of English History, 

with Tabular Geography, by Edgar H. Rand. [In Preparation, 



NEW BEADING BOOKS, 

Adapted to the Mequirements of the Revised Code^ entitled 

THE SCHOOL MANAGERS' SERIES. 

Edited by the Rer. A. R. Grant, Rector of Hitcham, and Honorary 
Canon of Ely ; formerly H.M. Inspector of Schools. 



s. d. 



s. d. 



First Standard ... 3 Fourth Staitdard ... 10 

Secokd „ .... 6 j Fifth „ ... 1 

Third „ ....08- Sixth „ ... 1 2 

PUBLISHED BY LOCKWOOD k CO., 



EDUCATIONAL AND CLASSICAL WORKS. 



GREEK AMD LATIK CLASSICS, 

With EipluiaCory Notee in English. 



LATIN SERIES. 

1. A NEW LATIH DELECTUS, with Vocabakrim and 

Not**, bj H. Young U. 

!. CSSAE. De Bello Gallieo ; Nolea bj H. Young . . 2i, 
I. COKNELmS NEP08; Nolea bj S. Young . . . U. 
I. TIRGIL. The Georgioa, Bncohca, and Doubtful Poems; 

Notea by W. Rudilon, M.A,, and H. Yoaiig , la. Bd, 

). 'VIBGIL. MnM ; Nolefl bj H. Young . . . 2«. 

i. HOBACB. Odes, Epodes,iind Carmen Socnlare, by IT. Young Ij. 
r. HORACE. Salires and Epiatlea, by W.B. Smith, M.A. li. 6<i. 
). SALLU3T. Catiline and Jngurthine War; Hotea by 

W. M. Doone, B.A U.6d. 

i. TERENCE. AndriB and Hcnutontimonmianos ; Notes by 

tbe Rev. J. Daties, M.A li.M. 

). TERENCE. Adelpbi, Hecyra, and Phormio; HoIm by 

the Rer. J. Daries, M.A St. 

I, lEEENOE. EunuchuK, by Rev. J. Dariea, M.A. . I*. 6if. 

i. CICERO. Oratio Pro Seito Roseio Amerino, Edited, 

with NotBB, ie., by J. Davie^ M.A. {Just reaily.) . . li. 
I.CICERO. De Aniicitia. do8fineotute, and Urntnaj Notoi 

by the ReT. W. B. Smith, M.A 2». 

1. LrVY. BookB i„ ii., by H. Young . . . . \i. td. 
J", LTVY. Boots iii., if., v., by H. Young . , . Ij. 6d. 
r. LIVy. Bookfl nf., nii.. by W. B. SmitJi, M J. . 1.. M. 
). CATULLUS, TIBULLUS, OVID, and PROPERTIUS, 

SelecHoua from, by W. Bodbam Donna , . . . 2<. 
1. SUETONIUS and the later Latin Writers, Seloctiona from, 

by W. Bodbam Donne 2<. 

l.THE 84TIEES OF JUTENAL, hjT.H. 8.EBoott,M.A.. 

or O.ueen's College. Oiford li. 6^. 

1, STATIONERS' HALL CUURT, LUDGATE HILL. 



EDUCATIONAL AND CLASSICAL WORKS. 



i> 



GREEK SERIES. 



. A NEW OREHK DELECTCS, bj H. Young . I 

!. XENOFHON. Anabuts, i. i!. iii., by H. Toung . 1 

t. XKNOPHON. AnabMii, iv. t. y\. vii., bj H. Soung . 1 
1. LDCIAM. Seleol DialogueB, bj H. Young . . . 1 
niad, i. lo Ti., by T. H. L. Leery, D.C.L. 1.. 6. 
xii., bj T. H. L. Learj, D.C.L. li. 6. 
iviii,. by T.H. L. Irforj. U.CJ.. U. & 
iiiT.. by T, H. L. Leary, D.C.L. Is. ft 
3 ri., bj T. H. L. L*8ry, D.C.L. 1.. & 
lo III., by T. H. L. Learj, D.C.L. U. & 
,WXTui,bjT.H.L.L™rr,D.C.L.l..a 
. to CUT.; «nd Hymni.byT.H.L, 



;E. Diad, y\\. l 
r. HOUER. niitd, liit. 
(. HOMER. Iliad, lii. 
t. HOMEK. Odyawj, i 
). HOMER. OdjBflej, v 
I. HOMER. Odyssey, X 
i. HOMER. Odyesey, i 

Lwry, D.C.L a 

!. PLATO. Apologia, Crito, and Fhicdo, by J. Dariee, M.A. 2 
\. BEBODOTUa, Books i. ii., hj T. H. L. Laarj. D.CX. U. a 
5. HERODOTUS, Book* iii. iv., bj T. H, L. Louy, D,C,L. \i. 6r 
5. Bj;EODOTna,EookBy.Fi.Tii.,byT.H.L.Learj,D.OJ,. 1». 6> 
r. HERODOTUS, Boots viii. ii., and Indoi, bj T, H. L. 

LeMj, D.C.L 1.. a 

i. SOPHOCLES. (EdipuB Tyrannua, by H. Young , . 1 
). SOPHOCLES. Antigone, by J. Milner, B.A. ... 2 
I. EDRIPIDE3. Hecuba and Medea, by W.B. Smith, M.A. 1».& 
i. EURIPIDES. Akestia, bj J. Milner, B.A. . . . 1 
). ^SCHYXUS. PrometJieuB TinetuB, by J, Daviee, M.A. . 1 
i. .S;SCHTLUS. Beptem wmfrs Thebaa, by J. Dayies, M.A. 1 
). AEISTOBHAHES. AcbBcnenseB, by C. S. D. TowUBhend, 

M.A 1(. 6, 

1, THUCYDIDEa. Peloponneeian War. Book i., bj H. Young 1. 

I. XENOPHON. raneKjrieonAgeailaQB,bjLl.F.W.Jewitt 1j.& 

LOCKWOOD A CO., 7, STATIONERS' HALL COURT. 



OAKEYS GENUINE EMERY. EMERY CLOTH. BIACK liM.&r 



OAKEYS CABINET CLASSPAPER & CLASS CLOTHi 



SCOTCH. FREHCH. LONDON. RUSSIAN & GERMAN. CLUES. 



ocokn: GAKBV & SOKS 



> WELLINGTON EMERY A BLACK LEAD MILLS 
172. BLACKFRIARS ROAD LONDON. S.E. 



APPLEBY BROTHERS, 

EMEBSOH STBEET, SOU7HWABE, LOITDOir, S.E. 

(fiwiiicfts anil pitciittts of 

STEAM CRANES AND DONKEY PUMPS, &0. 

HIDBADLIC AKD HAND CRANES. VKItBICKS, TUAV^JI.LEnS, PILE DKITERR. 

PUM PS, 



Conoi-Bte and Mortnr Mills. B-iied Brd Porlnble EnKines, Oon 


ibined Hoisting 


and Pumping Engines, Screw PropeUers. Dredgers, and eve 




Pumping and Contrnotora' Machinery. 





CONTRACTORS TO HER MAJESTY'S GOVERNMENT, do. 




SHOP SHUTTER SHOES.— SHUTTER BARS SUPERSEDED. 

HAIIRISON'S Registerc-d Improvomunts at Rfdncwl Prices, which were eihown 
uhI to fnounbl; nolioed u a Uesllng or 



^z^z7 



S7 



.;»re>ui*rlortoMiJimm«dB. Bndabvtatc Ida objocttoiiolcnWiEg SWOT ru much BODii la BilnB, 
TbplrihapoidniiMoItielismpoiltLon torlhaaiiagKriiwi.Bnd the kIU heiil Ik ■ iiTHt prolectloii 
to Ibe comers ol tho Shnttera during rPDioiTAl. Iltyatralid Ftire /"nupvltu bm uppltctiluin^ 
JAKES HABB180K, Hknnfaotnrsr, IS ft SG ITnioa 8treat, Boroagb, London. 



I 



MEASURES BROS, ft CO. 

oniDEB WOBSS, SOUTHWARE BTBSET, LONDOIT, fiA|| 

And 19 Brazenose Street, Manchester, 



5 



PHILLIFS PATENT QfRDERS AND FIREPROOF 

FLOORING. 
n,— 1 lu|C Slook tt RoJIol JoliU from 4 lu )B iDobo dsip, and up 

•0 foBt In langth. 
KlT<lt«« (Mc4gn. ruub PlatH. Boeh. 



n for ImmodLBtfl roqnLrcmaiti ftt 



I 

"E 



GRAND PRIZE, PARIS EXHIBITION. 

HOFFMAN'S PATENT KIL 



1 



LLANDOUGH ABERTHAW LIME WORKS, CARDIFI 



THOMAS & SON, 

LIHE BTTBIfEBB, 



] 



UiTDni mada luto iddltlaiu to Clwlt mrks, ire doit imsorel U nipplj tbeli 

XiIMAa vlthvr ^Diad or In lamp, pa r*U dinot fnm Lhfi Works, Tim Hnperiansj or tiu* uunt 

On«, St. Wutlii's-ks-Owid. London, and luiona WMirinnb. Hints, Ballwija, Collloiaa. Ao., 
■mvIt cqui to Fonluid Ocnu^nl. Ciicalara nod MaHmoniilt, with price, poat free, 

omoB: CAB.Dirr. i.oiidi>n Addiwa; itr. a. mi.is so I>iaks aoHt, WHtninMaF. S.W. 

JOHN BELLAMY, 

BYNO STREET, 
ii I X. r. -vw .A. T. X.. a!. 

WROUOHT-IRON. 
TANKS AND CISTERNS 




BlKkwan Bailnj. 



ROBERT GILES & CO. 

POETLASD STONE MERCHMTS & QTJAMT OWBERS, 

ISLE OF PORTLAND, DORSET. J 

Bhck Stone (or Architectural Purposes ; Roach Stone for EngltteerfiM 
Work; Slab and Scantling. 1 

O trc E i»D Depot— SorrH-W»sTiioi Eultat, Hon 'Eats, Lcaaxjoi. 



ROBERT MINTON TAYLOR, 

TILE WORKS, 

PENTON, NEAR STOKE -UPON-TRENT, 



MAJOLICA and GLAZHID TILES, 

For CluircU DecDrntlons. Beaetiui mnd FirBpU>c«, W: 

TILES (or PUnthi, PHaMere, Mpm 

LETTE as for Toitu, Inaeriptlona, Names o( Bttwte. * 



1 Variou* Ooloura 



ir Forolgii Tnie. 




LAMBERT BROTHERS, 




SLUICE VALVES, HYDRANTS, 
URGE STDP kND DH»VI-OFF COCKS, 

SA.FET~!r ■VAr.-VES, 

1 STEAM BOILER MOOTTINGS, wsoomS moK 




HENRY HUCHES & CO.,^oughborough._ 
IMPROVED APPLIOATIOH^F WATER POWER. 

THE TURB INE. 

MAG ADAM BROTHERS & CO., 



eo'HiO 



ENGINEERS, 
romsri3R,-y, ssx.f.a.st', 

ifrr fulnfy trarl 0/ lipcriinrr, ham brought lUir imimveil TURBISS la ipfa4 i-rr/ca 
It la >ppllcata1e Ii &]! prtcUwbk bslEliU oT lalt, giving mnoli grata power from (be > 
ij olber klDd ol wUervbuul. 

On low fiUi It hH Mw gmt sdvuiUgo of nst being impeAid by Oooda oc bBck-nKt^. 
■ ■ - ■• '■ -'Ml* when; IbB quaoUty o( water Is iiirui4l(.i 

3D dulml. ■ aorurDQi ou ba appUid ediHiIn 
lun, M whlali nlennci will be glTen. 



BY HOTAL JiSMKSsP COMMAMD. 



JOSEPH GILLOTT'S 
STEEL PENS. 



Xl. ^ „ r< Z^ . ^e^;5:^-3S:^ 



Eur, Paikil itMTt (y^y^ ^^ / SoU iy oB Dralm 



ROLLED MALLEABLE IRON 
JOISTS AND GIRDERS 

or THTlDua Bl£0i up u 20 in. dDfl|>, vltb tup anil battoiD Flna^fein 
ANOLB, TKB, CUANNEL, mS'sff'tn""" 



ALFRED^LEDWARD & CO.| 

lupl la sluck. Wroui-lit IruB FUtobea from D In. to VI In. deeii, m 




BARBOWS & STEWARD 

MAKEBS OP OONTHACTORS' AND BDILDEBS' PLANTS, fl 

PORTABLE STEAM ENGINES, ^ 

B9~ Beooiid-haiid Fortables always c 
DREDGING.-^''" Sube^ibt^rs bog to ™lllh7 

DBBDaO PLAMT, bj which Harbo'nr.. Docks, (^o 

Plant b«s°l)mnBl™a7mipplirf to the lllTnrClydo Truitittir 

.Utiui, Mid cMj be dcliicroa'lu aoj put of thOTiotld." " 

W. SIMONS & CO., 

Bngineera and Shipbuilders, Iiondon ^'orksi Benftew. 

STEAM BOILERS OF EVERY DESCRIPTIOl 
JESSE tTldESLEY, 



An 3aUert prooed to a high preaare In/ore itavfng ihA 

JESSE TILDESLEY, 

lion Bridges and Boofa; Bivetted Girderaand Bsams; QasholderH; Toj] 
Iron Doors ; Windows ; Boi'th Wagoiiii ; Creosote Cyliadeni, &o. fto. ' 
CBB5UENT moHWOBES, WILLBNHALL, STAFFOHDBBIAB. 




NEW AND STANDARD WORKS 
Publishe d by LOOKWOO D & CO. 



I 



The WOEKMAI'S MAKUAI, of EN&DflillEINff DEAWIH&. 
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and MonnroctDro, thr[r Special Uses, Lc- Uln^rRtal hy an Atliu of ?!Efi EngThTlngs, drawa M 
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